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This report is the 29th in at scricj that covers Fcdcfal R&D funding as it evolves froiu one 
budget cycle to thp next The present report discusses agency R&D funding levels for fiscal 
yc2X 198K as requested m the revised 1981 budget presented ift March 1980, It brings ^e 
analjrsis up to date for relative changes in broad R&D and basK^ research categoncs, 198 1 
compared with 1980, and also soiije agency' changes as indicated in che 1982 budget, as re- 
vised by the new admipistrauon iivMarch 1981 ^ 

Areas chosen for special consiaerauon m this report are among those luost frequently con- 
ncaed with current issucsno science and technology For example, a section of th^ analysis is 
. concerned with R&D funding changes by budget funai'ons (nauonal defense, space, health* 
energy/, as dtsunct from agency funding changes SHifts in relauve function shares over the 
lasi^decide are shown and explanauons given of the reasons behind the changing relauon- 
ships 

Another sccuon covers Fedefid R&D support to performers since 1955, the first year such 
data were cdUected It focuses especiallyK>n-Fedefid R&D support lo umversitrtrs and colleges " 
and includes a subsection^which deals specifically with basic research support to tiie academic 
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The data for fiscal years 1979-81 sfyovfti in the detailed statiscical tables, the text tables, 
and nearly all the charts were collected Itom Federal agencies in March through May 19S0 
and ivere based on agency budgets as incorporated in the President's 19S1 budget rncssage to 
Congress and later revised The data are actuai for 1979 but tf fleet estimates, including 
March 1980 budget ;mendmeni5,*for 1981 Fiscal year 1980 data, representing obligations 
estimated m the second quaner of fiscil year 198pAeflect congressional appropriation ac- 
uons through that period bMt do not reflect actions on proposed rescissions Significant 
. changes m 1980 and 1981 program levels resulting from congressional and executive action* 
taken after the dau were collected are not^d in the text, where possible 

Table and chan details may not^add to totals because of rounding 



To ob<2i£t i<catAt hmoocal dau^ ok the btcsi^dcuilcd 
fUtBOcaJ cablci foe Fcdenl Fui«i»> VoluiHe XXDC (NSF W-3l«), and iot 
data published caxlict Agcnc^w revise prior year da^a when umponanT 
changes occur in progojra chssification and only the latest Tables irxor^^ 
pofate such changes 
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Distribution of Federal obligations for research and development. FY 1981 (est) 



' * By ehsraeter'of work 
$35,5 billion 
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By perfofmer 
$35.5 billion 





By agency 

$35 5 billion 
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■ FcdcL^ Rji.D obligauum (R&D pl^i excluded; wcic $3^ ; 
billiyn mjiic Picsidcm ^ icvi:>cd 1981 budgci icquc5u ui 1 1 pci 
tcdi muxc ituii [ht luial ^huwn fui liM^sd ye^u xi^dO Fuui {ifLh> 
f gf the invrcaic wa^ acLvumcd fui by piopo:>cd funding loi iht 
Department of Defense (DOD) - , 

• The original January budget had shown an increase of 13 percent 
tor all Federal R&D programs with real growtk anticipated lor 
basic research* applied research, and development. After the 

^ March 1?80 revision, only development showed xeal growth ^ 
Although an ^administration statement in August pledged ad- 
ditional funds ^ to maintain real growth of 5 percent 4n basic 
research^ * as pan of an economic revitaluation plan, xhc tuning 
' proved co be unrealistic, and no add-on was requested for basic 
research in 1981 

• As of March 1931 the net cffcct^of all executive and legislative 
funding actions to date was an 11-percent increase in Federal 
R&D obligations for 19^1 over 19B0, the same relative increase 
as had been anticipated in the revised budget the previous 

' March DOD still accounted for four^f^fths of the increase 

• S^nce 1975 R&P and R&D plant outlays within the re^latively 
controllable pomon of the Federal budget have maintained a 
i5-percem to i4<percent share An increase of 1 pe^ientage 
point uo 14 perce^t^ was shown tor 1^81. even after budget revi- 
sions • , ♦ 

In the March A^8u revision of tj^e lySA budget some new pro- 
grams which had been scheduled for large iiftreaies in January 
were cut, among them the automouve b^sic research program, 
administi^red by the Department of Transportation (DOT); the 
industrial imwSvauon program under the Nauonal Science Foun 
Jauoh (NSF) arid the Department of Commerce^ and the NSF 
university research facilities program Almost all the 'major sup 
port agencies showed lower relauve overall R&D increases in 
1981 after the budget revision than had been shown in January 
DOD» by contrast^ teceived a 20-percent increase, the same 
relative increase scheduled for this agency in the January budget 

^Tbc cftunmct used by iht 0(i^<r M*ixi{tnMrtti ix^ B6^ftt (OMB) foi mflauoti jyu fntti ftik 
I98l vat 9 ptKttkK u the ttxac the l>udt<^ wis rtvocd wis rmtkcnsccd in jsnuarr 1^1 it tO 
pcfc^TM. b*Md 00 the GNP d<0icor 



■ The amount provided m the March budget for dcveiopmt 
$22 b bilion in 138i, was 12 percent higher than the iS^80 l 
jitid wa^ almost eniiiely detived from increases foi weapons] 
grams of DOD One- thud of the DOD increase m developir 
obligations was related for the M-X strategic misstie 

* ^ 

• Aftei foul suLC^sive years of real growth (an average increas 
5 3 percent annually between 1976 and pSO), basic rese; 
obligations in 1981 weie expected ro increase 9 percent in 
revised budget^ oi a 1 percent decline in constant dollars 
$4 9 billion totali however, was a current dollar high A 1 
revision of basic research repokin^by DOD. as well as cong 
sional appropriauon acuons for a numbet of programs, brou 
the total to more than $5 billion Even so, the relative gain 
basic research in 1981 remained 9 percent Tn current dollars si 
the 1980 base also increased 



Applied research support, scheduled to rise lO.percent to 1 
bdlion m 1981^ ^owed only the same level 6f real effort a 
l9S0i despite a sharp increase in DOD suppprt 

The DOD mcreasc m the 1981 budget ^as expected 
noticeably affoa three performing sectors that derive iheu d 
Fedeul suppon from this agency The Federal mtiamural sec 
up an estimated U percctit, the industrial sector (mclud 
FFRDC'S), up an estimated 13 percent/ and FFRDCs' 
ministered by nonprofit instirutions, up an estimated 14 { 
cent 



By conuast. the university-and-coUege sector would receive o 
8 percent more funds ^^an in 1980. a decline m real Fed< 
R&^P support for ihc second consecutive year. The latest d 
now indicate that the 1981 relative increase will be closer^l' 
perctnt forthtt-scctor. * • ^ 

) 

Among majoi fields of science^ ihiee weie scheduled foi nota 
research funding increases in* 1981 even after the budget r< 
sion These were the physical sciencc5-*-up 14 pcrcc 
mathematics and computtr sciences— up 25 percent* s 
psychology— up 1 2 percent 
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This rcpon 15 one in a recurring ^ucs of 
Nauonal Science Foundniion iNSF; icporii 
ihii cover R&D ^tciiviiic^ Wiihin ihc various 
sectors of ihc naiional economy The daia 
cover Fcdcrstl Government support 
programs ^nd represent R&I^ obiigational 
levels ats reponcd by individual agencies to 
die Federal Funds for Reseanh an4 
Deve^opmeni^ Volume XXIX survey 1 con- 
ducted by NbF in March ttftough May iySO 
The y3 federal agency rcspundenii weie all 
those that sponsored R&D programs duuq^ 
Uie iy7y*8i budget period 

Their responses were based on funding 
requests to Conrgrcss for fiscal y^i ^t^^^ • 
contained in the President s ivSA^budget. 
presented in January i'^8u and later levised 
in March The data iiKoiporated ihe revi- 
sions to both Ay 80 and ly81 program l^eis 
The survey cont^ned a mprc^ detailed 
breakdown ot federal K&U programs than 
that required by the Office oi ManageQ[ieni 
and Budget iUMB^ for p budget analysis^ 
and also included ^me of die smailei R&D 
suppon agencies not covered_jn ihe 0MB 
aruiysis 

The Federal Funds categories, as shown in 
this repon and m ihe appendix tables that 
were released carliel: m a separate docu- 
ment.- cover federal R&U ^iata by agency* 



'Sp«iit AaiJjiiS K Rcj^«<h ind" Devtlopnstnt' 
(Wishiflfton D C Supt of Dcxurt^tnu U S Govtmrntnt 

NitJKXMJ Sc»«xc Fouodiooo Ftdtrsi fitn^f for Rmmh 

XXJX (Dmikd ^UtiftKil Ixhkii (NsF 80 3 19) (Wiihintton. 
DC l9M)TlM«eaKObttimbkctit!ti(i(omNSF 



charactei of wuik vbasu icscarch. applied 
rcseaich* and developmeni;. perfuimei. 
^nd field of science for'ihe Ji979"81 period, 
and by State distiibuiiun fui 1979 The ap 
pcndix tables piovide the data m ck>n 
siderable detail and include h{^ik>iical data 
forthe 1971-81 period 

Data for fiscal years 1971 Uiiough 1979 
are accu^, but data foi the next two yeai> 
aie icniaiivc Fiscal yeai w80 data lefleci 
ubhgaiwns estimated m the ^conJ quanei 
of fiscal yeai 1980, including ubligaiiuns 
earned ovei from piioi-yeai apprupuatiopsi 
as lepon^ by ihc agencies ai ihai ti^e* 
Uiey also include iesciKik>ns piugiam 
levels pioposed by the admioisiiaiion in 
Maich 1^80 Fiscal yeai 1>81 data aic based 
on amuunis lequesied in ihe Piesideni ^ 
1981 budget, and lai^i leviseJ as a 
counterinflaiionary mcasulfif ^ While 1981 
data fui many agencies iri^^de ekuiiaies foi 
carryovers* they duOJui lelleci 5uUe4ueni 
appropitatiuns by ifiie Oc/ngress changes 
made by executive apporuonmeni 

The text ubies and chans in this lepun 
are based on survey data* i.e ♦ M^t|ie 1981^ 
Federal (revised) budget proposals The 
' analysis, howevei . includes not ^?nly a 
discussion of R&D^giugram levels as set 
fonfi in the lpi8i budget but also ilie effects 
of subsequent congressional and executive 
actions Programs are analyzedv^i both an 
agency and a hincuonai basis with an in- 



'S<c Offxrt pi Minai^fBCot trxl Budget, R«c*Kh tad 
Dcreloproen^ Rnwns » dw Fixii Ycti m\ Budcn. April 
17. 1990 



dicaiiun ^f funding changes from 1^80 

1981 bcluie and afiei ihese tactions E 
M>^all data foi 1980 lemam esiunaies in 1 
lepuR, ihey will not be, "actual" until 

1982 budget Lkewisc, aJI data foi 1981 
estimates and wiH nut be actual uDUl 
1983budget 

While die statistics in the Federal Fu, 
su/vey do not lefleci the precision used 
accounting puiposcsi they ate compara 
from one yeai to ihe next and j>rovid 
useful measdic of uends Classificat 
problems exist in that some R&D progrs 
aie not cieaily defined as such Nfost age 
R&D programs have to be separated 
agency respondents from other. larger f 
grams because they are not *identif led 
budget line items Once identiftedi R( 
piograms most then be funher subdivu 
into the survey categories Basic re$cai 
appli^cd lescarch^ develupmeni, perform 
^cior*» and Iiclds They must also be she 
in leims of disiiibuiiun 10 Statjes Si 
agency lecoids arc often kept by catego 
othei ihiin ihosc requested m the surv 
judgment in reponmg data must be used 
the respondents 

The lesp^ndents, however* have gaii 
cunsideiable experience in meeting 
survey lequiiementa, and theu efforts 
repon accurately » according to e$tablisl 
dcfioiiiuns, have tuniinued lu ^provc 
rehabihty^of the data When recxammat 
of reponing .systems has res^It^d 
reclassification of data by <:haiacter of wc 
fields of science, or any other categ< 
agencies have cooperated m revising pr 
year datafto maintain consistency ^ 
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fedpral r$i(d^ 
perspectives 



R&D |fvlfCie:> Oil iiit p4Ui \j{ iJit Cduitfi 
mmmrauon It included a 13-pcrccrir in« 
crease in the R&D funding level, enough to 
ensure real growth for overall R&D suppon 
and for bsLsic research. A revision of the 
budget in March reduced the R&D pomon 
to ^33 3 billion in obligations (R&D plant 
excluded) » which provided^an 11 percent in- 
crease over 1980. an amount sufficient to 
match cstimatefi inflation and allow for 
slight real growth (chart 1) ^ ^ Basic research 
funding at $4.9 billion, however* no longer 
exceeded anticipated inflation V 
The continued real growth for Federal 
R&D programs was almost entirely depend- 
ent on the mcrease planned for DOD. In* 
the original i9j^ budget R&D obligations \ 
for DOD showed a 20-percent gam over 
1980f and after revision the DOD increase 
was still 20 percent Despite cuts for both 
1980 and 1981 m a number of individual 
R&D programs of DOD, further revisions 
covering the nsing cos^ of fuel and other 
Items, plus increases for a few R&D pro* 
grams resulted m only $ma)l net changes in 
the DOD R&D totals for the two years. 
Defense was part of the larger budget 
dJezijma — even with elective a,uis foi 1980 
and i^8i on the pan ot aJl the laager 
Federal agefi^|^ iht uveiaii budget iui^ib 



'Thr cxjuDAtr itxd bf the Off jte of MvutfrmcDi tnd Budget 
(UMB) tw infbuoci in tim,*i rcu im ^pmctik $\ the 

m ifl prfrrni Iwurtl >wi h* ""MT tleflaifrji 

Itooi i^io CO iVSi im lU pmrm «.gaip*rcd with ia pcttcm 



Chitk It. TiMMto In F«d«ral j 

MC^ObUgtlloM 1 

BUIIOfltOftfoltM * 1 
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'Current dollar^ 
' Constant (1972) dollars* 
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Liruiiged Uait in view kjL die i^a ih^i bt 

^WCOi j4iiuAi> jtiia^M^ucli luilhcL *iiuWa±ic< 

ivi iiiiidiu^^ri lua lo L>t uudc, iiitieiL»u, 

broad e'ffects 
of.the bucfget 
revisjoiT.- . 



rt was decided to revise the 1981^ budge 
shonly after it y2s issued m January 198( 
The rate of inflation accelerated at th: 
time» and the administration responsed b 
using a. broadly based anti-mflatio 
strategy, including a widespread reducti6 
m Federal expenditures .The administratio 
suted, hOwever> that care fiad been taken x 
preserve the "guiding philosophy tjn* 
research and development (program: 
represent an imponant investment in th 
Nation's future/* antt the R&D ponion < 
the ^udget ms, in fict, less impaired tha 
the relauvely^ controllable ponion of tb 
budget as a whole 

Thf rclaiively toniroUablf area withi 
whit.h ^dafi F&D at'jvjii^s ar^ ^mnc 
consists of programs that are subject to ar 
nual authorization and appropriation a< 
tions m the form of new legislauon, ; 
distinct from the relatively uncontroUabI 
irra wher^ program nurlays are nf a *ixr 

LUH iji OyK-kl Cadcu lULUlt UllJci LIlAl fuiJV 

ui4fl±ici ^iarigcmenu ^ud ait i^gei^ mar 
darrd nrisung sfarijrr^ aU^Jintigh som 
appru^LMLiMn^ jdt axAdt fti ^diXiifii^Uau'^ 
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and other program^ costs * The relatively 
controllable area was the poniorj of the 
budget where rtost rcduuujns wercjpmade -ii^ 
the tune of 4he DudgeCtevisioiiks (about two- 
thirds ot the cutback occurred m thih are^i . 
Whereas the relatively controllable outlay 
total for 1981 de?lined by 8 jjercent after 
rtv«jpn, the R^^D portion of \hfs total 
♦dcclnud only ? percent 

fhc^isparity cbetwejn defense and all 
other ftiS<p programs was; howeve/, 
widened by the budget cuts (chart 2) In the 
January^ budget R&D programs othef than 
those for DOD were scheduled to increase, 



collectively, by 7^ percent But among the 
larger support agencies only iKe National 
,Aei:onauULS and Space Administration" 
(NASA), NSP, the Nuclear Regulatory 
&)mmiS5JoMNRC), and the Department 
of Labor matched or exceeded anticipated 
inflation in their 1^8-1 tot^s After ttf; 
budgel revision, the overall increase for the 
non JDOD programs was only 3 percent, 
and the NASA increase naw represented a 
iJ^rease in rtal ttrms ' 

The budget revision, as noted, also pro- 
duced a real decrease for baste research 
A{tcr four consecutive years of (ofistant 



agency-^ 
program 
changes 



Chart 2. FY 1980 to FY 1981 feeiSint ch«ng» In RtJ 
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^Relatrrety gixontroliaWe outla*>^ fOveV^ payroents to in 
,drviduil5 Under swh pfO|finu u *5ml hCiJth in 

juntxc vetauu bcodiu pubiw. tssmaixc xiuuitioA 
muK^iKi plu» intLr<r» (>u die public dei>4 ccui;r»J rrviiiu<. 
ihirwnt ^ oth^ fctexj-coiT and open endH pfff rams 0MB 
iiio coAUiierT u lebtjvcljr un<ofiuolUble the iirfyoirer ouUayJ 
from pnot jrcai «.ot)trKtt oblipuotu thai are cnUwdcd 
ftom t^xt]i-iii<li:d ptugramsi ^id iui;d . o«t3 Ix't Jhu Budgut 0/ 
/^tf C^ffi^y ^t4Ut Gofrmm*nt*^ftstsI Year t9^1 fWashii^tton 
D C Supt of Documents V S Gweinment Pncntinf OffKe 

1960 (Tfis^iniion D C ExtrLutirt OHikk uf tlit. Prcsidiiii 
Office of M»r*af«<»enr lod Budjetn 1980) $i*:h cairfovCT 
ouUtri UKbde R^D funds that NSF clutif;ci withm the 
ic*atiYchr coouo^Ubk ponwn the budget aionj with KaL" 
hindlf DM KutKd orvei 



dollar growth, which* resulted /torn an 
cstablisheA#.Federal policy, basic research 
obligations in ihe^ revised 1981 budgei 
amounted to an increase of 9 percent, com- 
pared with 12 f>ercent originally The 
largest cuts were miposed on NASA and 
^Nbf", since every major federal agency was 
iftquired 'undeuiie-budget revision policy to 
make subst^nal reduytiom, ihusc -igeneies 
whose program^ were almost entirely 
research and development had no^hoice 
but KO cut such programs, including ba^ic 
research 



Despite the maintenance of so(jie overa 
R&D growth in the 1981 budget, scverj 
administration R&D initiatives wer 
blunted or tlimipjlted An industry 
government cooperative program i 
automotive basic research, administered b 
the Department of transportation I DOT 
ongtmiJ^* whcdulcd ioi Fedejii tunding i 
At 4* $2u million level, was tui lu |i 
million The industrial innovation^ pK 
gram, to be lointly sponsored by NSF aft 
the Dep-irtmcnt ot Commerce* original I 
funded at $50 million, was cut to $j 
m^ion This program included th 
establishment of generic technology cente 
ior basic 5cien*e and engineering The n; 
iviai occAiiu >4litllut :>yolCiTi JnOoo; . Lu 

developed jointly by DOD, NASA, an 
Commerce, with $24 million in obhgatioi 
in 1981* remained unchanged But wiihi 
NSF the university re^arch facihties in 
provement program, a new $l4 million pr( 
gram* in 1981, was completely eUminated 
^everal earlier administration initiativt 
^e letsunecL These included the con 
. petitive research grants program withm xl 
Department f>i Agriculture (USDA), the u 
^dustry/ university cooperati# research pn 
gram withm NSF, the interagency chma* 
program, centered in JthoJ^^tJonal Ocean 
and Atmospheric Ad^nmistration (NOAV 
within Commerce, with principaf researc 
funding from NSF, NOAA, and DOE, an 
the AgRISTARS progiam, consisting t 
agriculture and resources inventory survc 

^ International Development (AID 
USDA, Commtrce and Interior) The Ni 
industry/ university c;ooperative resear< 
piogiam wa* i educed in the March rcvisioi 
and slight leductions were made in the ii 
terafeency climate prg^ram Thy Qther pr- 
grams were not afrccted 
, The increase m funding foi biomedic 
research within the National Institutes ^ 
He-iUh (NIH) of ihe Department of Heal' 
and Human Services (HHS) was orily 6 pc 
cent in the revised budget The admmistf 
uun leyuested support, however, for VCK 
competing research project grants for 19& 



to be subilizcd at this level in future ytm 
with the goal of achieving a balance within 
NIH bctweeo. noncom]{>eting and com- 
pcting awards* 

In August 1980 the admfnistrauon an* 
oouoced as pan of ad economic rcvitaliza* 
tion program a planned increase of $600 
milhon during fiscal years 1981 and 1982 
''to^^^ntain real growth of 3 percent in 
bayc research and development and to sup- 
port a range of new projects £hat wilh pro* 
mote cooperative research by government, 
industry » and universities " By the folio w- 
mg. January, howcVtr, the plan for addi- 
uonal requests for 1^81 had been given up 
and the rel^ive increase for basic research 

^as stUI 9 perceht** or a' 1-percem decline in 

" real terms 

. agency totals 

When KScD totals are considered by 
agency. DOD stood out in the 1981 budget 
as the only one still scheduled for significant 
real growth Pespite cuts in some DOD 
%6cD programs, the overalh increase be- 
tween 1980 and 198J remain^Tat^^r- 
cent for an estimated real gain of 10 perptnt 
(table 1) NA$At the next agency m 
amount of R&D suppon* reflected a 6- 
» percent current*do]lar increase m 1981 after 
' revisions* compared with a lO^peiTcent in- 
crease m the January budget The Depan- 
ment of Energy (tK^) showed k 1 -percent 
increase in the revised budget, compared 
with a 2-percent increase initially HHS» 
founh in amount ►of R&D suppon, was 
scheduled for' a 3-percent increase* com- 
'^ared with 6 percent in January NSF was 
the only one of the six leading support 
agencies to maintain an increase that would 
approximately match inflation— 10 per" 
cent, compared with 18 percent in January 
The increase for USDA was only 6 percent * 
Among all chc uthei agericie^.iepuiiing ^ 
much a^ $100 million m R&D aLiiviues^ 
only ihiec had funding levelb iridiLaurig a 
susiiuned effun m A i>8 a— Commerce. NRC, 
aAd ihc Inieinauohal Development 
Cooperation Agency vIDCA>, wbidi in- 
cluded ihe Agency fui Iraeinauunai 
Development <AID^ Foi one otgeocy, 
howevei, ihe Depanmeqi of Labor, die pio- 
%(i increase suU exceeded inlUuon ^ 

on a numbcA of lyBA 
* 



Tpble 1. Federal R&D obligations by agency \ 

. iDollars In millions] ^ 



jecud increase suii 
^ongresA 



mc 



Agency 



Total 

Department of Defenses 
National Aeronautics 
^ and Space ' ^ ^ \ 
t Administration 
Department of Energy 
Department of iHeaith 

and Human Services 
National Science 

Foundation ^ ^ 
Department ot 

Agriculture 
Environmental 

Protection Agency 
Department of the 

interior, 
Department of 

Transportation 
Department of 

Commerce 
^uplear Regulatory 

Commission « « . 
Department oJ Labor ^ 
Depart menipf 

Educati(^ 
VifTprans AdminisHstlOn 
Int^rnaiiohat . 

Development Jaad 

Cooperation f^ricy 
Other agenctes 



^Fbr a further ducusuoa W ipecxfic profnms tmphisoH or 
OH t>Kk 10 19ZI sec 2 "Mtni RAD Fundiof hy 



Actual 



1971 



. 7,609 

3.25? 
1.303 

*M,344 

• 337 

305 

137 

192 

497 

144 

23 

M32 
$3 



'30 
270 



1979 



$28,978 



12; 




4.411 
4.639^ 

3,505' 



663 



410 



406 



370 

309^ 

149 
137 

166 
127 



106 
266 



Average 
' annual 

percent 
'change 

J971-79 



81% 



66 

39 
72 

12 7 
*1t6 

10 2 

14 8 
98 
-37 

101 

251 

AO 
92 



73 
- 2 



Estimated 



I960 



$31,878 



13.788 

5.114 
4.950 

3.777 

9(}4 

732 

415 

426 

' 362 

. 33a 

196 
164 

. 153 
131 



119 
310 



Percent 
change" 
1979-80 



10 0% 



10 2 

159 
..6 7 

7 8'^ 

119 

104 

1 1 

49 

-ei 

94 

32 0 
19 7 

-79 
^ ^9 



t1 7 
16 7 



1981 



$35,492 



16.604 

5.398 
4,995 

3,908 

995 

778 

445 

425^ 

378 

^3 
* * 

218 
193 

164 
134 



131 
355 



'AtQfinlc Energy Cc>mfrit3lon fncry^jog fgnctlon* of Ih© NvclMr Reg victory Commi«lon 
*Ott*t» of edwcation 

•Ag^ocy for loterriAUon*! Oevewmeftt * 
Notr D«t« for 1979^1 «rt t^t^ on th* Pre»itf«nta i9di budget (revised) 
SOURCE N*tJ90t» Science Pooft<J»tiO« 
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budget lequebu befuicihc next budget foi 
1982 fpimulated Thib budgeu 

^pLc^nied m J^inuary lefietied ton 

; gresstonsi aLiiM^ib lo daic Mid showed the 
> effei.13 of pubiiL dclibeucion Cyngie&s had 
siighiiy jfcduccd ihc DOD k&D request, 
^iightiy iDereai^ed die NASA leque^t* added 
CO DOE program* in ^oini lethnulogy. 
magnetic fusion* and fo&^il fucib piogiairib* 
and iticreased fund^ foi NIH biomedical 
re^arch* A mir^imai Teduction wa«> given lo 
NSF programs 

Hiereafter.** the f^ew administration, as 
pan of a ma)or 4>udget-cutting program to 
counter inflation, made rescissions 'in the 



13 



^uSi &&D piogiam^ uf ^li the agenucb c 
cepi DOD. Iriciea^Stb wer^ven DOD pr 
j^VAOib undci a poluj^ uf delibeuce empha 
of ilie miltiaiy ^^ea The net iesults of d^it 
charigeb wcic apparcra in the leviicd 19^ 
budget presented m MarctFl^BL Ti 
budget showed an iriciea^e ii\ defend: K£ 
obligation^ of 2i peiient foi i9Bi o\ 
A>80. an irictea^ uf o peuent foi NAf 
vthe »antc a^ had been ariticjpatcd^in C 
pieviuu^ budget, a^ ievi^d>» an ^lea^e^ 
4 percent for DOE. arl^ an increase of 4 pt 
cenrf or HHS The NSF increase in J198 1 ^ 
now 6 peccerK* and rhe increase for USD^ 
12 percent * 



variations In 

budget 

.edtireates 



In the 1971 80 pcrio<L,thc variation of the 
"actual ycar"^ Federal R&D total from the 
R&D total contained m the original budger 
for a given year was j percent or 'less with 
the exception of one year— 1973 for which 
the actual year Federal R&D total was 
almost 6' percent lower than* the R&l^ toral 
requested in the 1973 budget (chan 3> 

From 1971 through 1^6 the actual year 
R&D totals were /owgr than R&D totals that 
represented budget proposals with the cx- 
cepnon of 10"'4 \f> ^his prrvod rongrcs 
sional appiopnations, on overall "basis, 
did not exceed budget proposals From 
1977 through 1980 the trend was icverscd, 



^HBr^nlumate totSals ifgijff than those 
ongmally requested' In the case of those 
fou|; successive budgets, the Congress 
repeatedly added to funds requested for 
health ^energy, and agnculturp R&D' pro- 
gnujos The admirusuauon also added 5up 
plemental requests (not pan of the original 
budgal for the space shutde and for certain 
defense R&D progran^j^ notably in fiscal 
yean 1979 and 1980, these were granted, in 
whole or in part- For 1981, however, an in- 
terruption of the trend may have taken 
place by the time the data become final 
Congressioiial appropriations, ^^thus far, 
have been closer to requested amounts than 

" in lecent years, and preliminary dau, based 
on, the second version of the 1982 budget, 
indicate a 1981 R&D total lower thaji that 
requested in the March 1980 budget revi- 

^ sion. The auainment of a higher level 
would be 'dependent on congressional in- 
Lrca:^s thai appesu^uolikcly bcmadc 



relationship to 




broader 
indicators 



Plat9d agamsi Jargel perspccuves Federal 
R&D fundmg reflects some contrasts The 
R&D"share of the. Federal budga has 
sta^luedjbd £he Federal R&D share of the 

Fjcdeia^ R&D fuiidwi^ wiiinii the ruui*aal 
R&D toial ha^ been detLriiiig foi jk numbei 
of years. 

^ 

, the federal budget 

The share of R&D and*R&D plant outlays 
withm the'' overall Federal budget has re- 
mainod^yuTuaily constant since 1976. That 
year^the ratio was 5,7 percent, and in the 
revised 1981 budget the share was again 5.7 
percent {table 2). From 1965 ttf 1975 a 
steady decline in share took place while 
soual and othri budget pr^gr^ms w^r^ 
growing at a ia^aeI latc il^iaa R&D pi^ 
grams The siabilin/ of ihc raov m the vears 
since 1975 can be largely ascribed to a 
resurgence of growth' in Federal develop- 



ment programs, related to energy, defense 
and spate undercaLog^i that have productc 
growth iti the Federal R&D' total. Evet 
though a Federal policy existed fromvtht 
1977 budget to the 1980 b(idga to func 
ba^L rei>earch at ieveU that wpuld allow fo 
real growth, the amounts involved havt 
been considerably smaller than in the cas^ 
of development, . 

Dunng the second half of the seycntie 
R&D and R&D plant oudays withm th^ 
relatively controllable portion of the Federa 
budget have also m^^tamed a ,stabi 
share— b^ecn'^13 percent and 14 percen 
Uhart 4) ^ The gam m^l981 of almost 
percentage pouft (to f4 percent) reflects th 
fact that redboions in R&D programs m th 
budga revision were not as great, propot 
uonatCly, as reduc^ons in other relativel 
controllable programs 



Chart 4. FMM»IMftM«iiD 



9f ibil W^t^t^tHi 
FY Wl-tl 




the gross national 
product 



Federal and industrial R&D oudays a; 
sometimes examined as shares of the gro 
national produrt (GNP) to provide a star 
mg pomt for analysis of the 'effects < 
research aild development on '<€onom 
growth and pioductivity Although the 



lot pvfpotcf cl imlrus uvd n osctd ifl the bodj 
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Table 2. FederQt overall budget outlays and R&D^obllgatlons 
and outlays: ffscal years 1960-81 * * 

[Dollars rn rnllhons] 







Total ' 


Research, devetopment, 
and R&D plant/ 


R&D &^R&D plant outlays 


Fiscal * 




budget 

outlays' 


as a percent of 
total budget outlays 


year 




Obligations 


Outlays 








$ 8,080 


$ 7.^44 


0 4 


lov 1 




Q7 70^ 


9,607 


9,287 










11,069 


10.387 








m ,011 


13,663 


12.012 


Ifi ft * 
lU 0 






110,004 


15,324 


14,707 


10 A 

. 12 4 






not^w 


15,746 


14,889 


10 R 
liL 0 




f 




16,179 


,^^6,018 
^ 16,859 


11 Q 




lOO^^M 


17,149 ^ 


irt 7 


1 VvO 


1 7fi fi.^ 


16.525 


17^,049 


9 0 y 






lO4»04O 


16,310 


16,348 


0 9 


ly/u 




lyOfWxf 


15.864 


15,735 


0 U 


llf /I 




oil AO*; 


16,154 


15,971 


7 ft 
/ 0 








17,098 


16,727 


7 0 






0A7 n7A 
^4/ ,U/4 


17,575 


17,489 


7 1 








J8.177 


18,207 


* ^ 00 


1975 




- 326.185 




19,551 


60 


1976 




366.439 




21,021 


57 


1977 




^ .402,725 


25,351 


23,380 


58 


1976 




450.836 


27,684 


25,680 


67 


1979 ' 




493.873 


30,454 


27,843 


56 


1980 (est)* 




568,900 


33,903 ^ 
37,470 S 


31,661 


a-6 


1981 (est)* 




611.500 


34.892 


; 57 



SOWCeS Oftre« o^ Win«8«tT>*nl |in<J Bu<J^ nfxJ Burew oyh« 5w^«t B^/dQtt of tht 0n/t9i^ St4fa Qf>^*mm4ni fi9c$i 
Yt4r9 t9^ thrOiJQh f99J NUtto^Hl Science FovndTtiot^ mvi^i^d lurveyi of R&D programs of Fe4«r«l jo^nc^^s 



pii^vtdcd^by uciidj 111 kiic uljt 
R&D/GNPntio 

In^l971 the FcdcjaJ R&D and R&D plant 
outlay shatc of GNP was 1 %7 percent, and 
thi5 share dcchned without interruption 
untj 1979, although always remaining 
above 1 percent (chart 5)- The estimate for 

1 980 shows an upturn, which is sustained in 

1981 The increase in 1980 is largely at* 
tnbutable to growth in spending for DOD 
and DOE programs, and the increase in 
1981 to growth in anticipated spending for 
DOD and NASA programs. It should be 
noted Lhar FederaJ ouilav data lag behind 
obhgation data and this is whv NASA 
would be an tmportam fsu-toi along with 
DOD in 1981 outlays 

5ven though the Federal R&D/GNP 
ratio appean to be turning upward to the 
1977 level of i .27 percent, the effects of this 
relationship on the economy are not likely 
CO be the same as in %e earlier period since 
(he relative unporunvc uf vaiiuus agency 
programs within the Federal R&D total has 



Chart & FMml fIftO and RAO 
ptant ouHays m a than of 
Oim FY ItTl-ff 
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changed. Over the 1977 81 period an m 
crease 15 seen in DOD and DOE acuviues 
relative to JNASA^ and HHS acuvities. with 
i.orrcsponding implications for impacts 00 
performers and fields 



the national r&d tota 



Staning in the midstxues the share 
federally supported R&D acuvities witt 
the national R&D total began a stea 
decline, which lasted until 1974. It 
mamed level for the next three yean, a 
then dcchned further. In 1964 (the p< 
year) the Federal share was 66 percent. I 
the ratio had fallen to )1 percent by 19' 
and in 1981 J^HI be an estimated 48 p 
cent,^ During this period the indust 
supported share has been rising, with 
dustry accounting for nearly all the rest 
national R&D support 

In the seventies the emphasis withm t 
Federal R&D total shifted toward resea: 
while at the same jtime development c< 
tinued to predominate In the late sixt 
and early seventies defense, space, a 
dcfcynsc-reiated' atomic energy ^rogia 
were in phases of minimal growth or act 
decline even through funding for progra 
in health, general scien<fe. and agncultu 
research was expanding. After 1973 
renewal of suppon on the part of all t 
leading.support agencies occurred with x 
main emphases placed on biomedit 
energy ;related. space^related. and defeP 
related rMarph Now, as Federal 
growth continues, even while the Fcdc 
dhAiC iji Li^it lUii^/iiai ic^ui decliiiO, thee 



character of 
work 



In 1971 Federal R&D funding began 
nse steadily. *after several years of deck 
with an upward trend becoming marked 
197^ Funding for all three character 
work Lomponencs fell in current doll 
before the starf ot ihe seventies, but as i 



^ Ntuocui Science Fouodstioa. tistwm fsturmi 
icim 9md TfcJhto^D R*rm*h i990 £NSF BO 
rWuhinftoa D C Su|>t of DocumcAts U S Goirrac 
Pnrtung Offkt. 19*0) Id cowpiUfif <fita foe otoooil f 
cooH. oicutttKms KtaotA tx mtd« lot. RltD pUm mkv 
dufcry doet Dot rtpon i^h dtu 
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decade began, Lndmg fot csu.h area once 
again moved higher, although at varying 
rates of increase (table }). 



Table 3. Federal obligations^ for 
research and development 
by cKaracter of work: . 
fiscal years 1971-81 

[DottSfd In mlllJOrtd]^ 



Fiscal 
















y68f 


Total 


Ba$ic , 


Applied 


Development 


1971 


$15,543 


$t946 


$3,303 


$10,294 


1972 


19,496 


ii,l65 


3,426 


10,905 


1973 


16,600 


2,195 


3.454 


11,154 


1974 


17,411 


2,339 


3,877 


11,195 


1975 


19.039 


2,53$ 


4,305 


* 12,196 


1976 


20J80 


2,700 


4,915 


13,165 


1977 


23.964 


* 3,191 


5.413 


15,360 


1978 


26.368 


3.619 


- 6,105 


16663 


1979 


28,978 


4,097 


6.576 


18305 


1980 (ntr 


31,878 


4,509 


7.295 


20.075' 


i9a5(e«ir 


35.492 


4,902 


8.006 


22^ 



• numbcf o£ DOS, NA^A, and DOD pro 
grams In the revised^ 1981 budget* the 
development compoflcnt.was the only one 
to stow some real gcowth*-an estimated 2 
percent. Applied .research fundmg was vir- 
tually unchanged m real terms. Thus, the 
broad impact oi R&D policy for the iySi 
. budget* would be less to advance science 
' than to aSvatde the technological plodjucts 
of science, especially those related to DOD 
weapons systems 4 



NOW D«Utt rr«y not to lOta^ Of rOuod'ng 

SOURCE NalNjn*! Sc)W« f<5\^*tiOo ^ 



, In 1975 and the years since then, 
however, the rate of inflation increased 
enough to "largely cancel out R&D gsfins 

^ (chan 1) Since 1975 real growth ^ch^ear 
has ranged bctweeo I'pcrcent and 3 percent 
with the exccption^of 1977 when an 8- 
pcrcent increase occurred The estimated 
constant*doltar value of the Federal R6dD 
total in I98I jis still only 10 percent higher 
than ifl 197 It despite the fatt that funding 
has more than doubled in that period in 
current dollars 

Fjgm 1971 until 1976 applied research 
was the only area m which some xcal growth 
took place, Basic rc5j»rch and d^eloprocnt 
funding actually declined real terms be- 
tween 1971 and 1976, but hmdingfior each 

^ of these componenu began to riserthe next 
year From 1976 to 1981 the most rapid 
rates oi growth have been shown by basic 
research and development, especially by 
basic research, wl^ich has benefited- from a 
deliberate support pohcy on the pan of two, 
successive admmisuations. Only m 19B1 
was this policy reverSd m the March budget 
revisions, a con5tant*doUar decrease of 1 
percent was indicated for basic researcli 
This appears to remain the case for basic 
research fundmg in 1981 after later congres- , 
sional and administrative acuons, 

DevcJopmcnt funding has grown rapidly 
since 1976 as a result of the growth of a 



performers 



The heavy emphasis on defense Rdcl 
suppon jn ihe 1981 budget will have tepei 
cussions on performers As seen m table ^ 
three performing sector showed grQwt 
ahead of anticipated inflation in the budgf 
year These were the Federal muamural se< 



Table 4. Federal obligations for research and development 
by pertormen fiscal yedcs 1971 and 1979-81 

{Dollars in millions] 





Actual 


Estimated 








Average^ 
















annti^l ' 
















percent 




Percent 




Percent 


Pertorrfjer 






change 




change 




cKange 


1971 


1979 


1971 79 


1980 


1979-80 


1981 


1980^1 


. Total . 
Federal intramural 


$15,543 


S28,978 


81 


W1.878 


100 


$35,492 


11 3r 


4.205 


7,497 


75 K 


8,052 


74 


. 8.965 


M13 


Industrial firtns 


7,608 


'12.900 


^8 


14^56 , 


12 8 


16.642 


14 3 


FFRDC's^ administered 












1,445 




by Industrial firms 


, 460 


1.318 


13 5 


1.389 


54 


40 


UniversUles ^nd cotfeges 


, 1,^44 


3,888 


11 4 


4,207 


82 


' 4,556 


83 


FFRDC*s* administered 












1,734 


69 


t)y universritles 


729 


1,5i1 


95 




73 


Other nonprofit ^ 












1.085 




Institutions 


463 


1,031 


'105 


1,06^ 


29 


23 


FFRDC*s' administered 








' ^^ 








t>y othe't'nonprolit 












475 




Institutions 


- 210 


369 


73 


418 


134 


135 


State and local 




310^ 








407 


&5 


governments 


141 


10 3 


3S6 


24 4 


Fore^n 


63 


155^ 


11 9 


186 


20 r 


183 


-15 



SOUftCS N«tiCn«I Sc{«ftc« Foyn<3«t}«M^ 



Between 1971 and 1981 the average an^ 
nual rate of increase for basic research is an 
esumtted 1 9 percent m constant dollars, 
fot apphed research. U percent, and for 
development, 0 5 percent Despite the 
fnomenium of recent ye?ars, the real level of 
development funding (strongly .tied to 
irctids m DOD development ^ppon; i* 
still well below the 19^7 high point, 
whereas basic research and apphed research 
funding attained new record levels by 197^ 

In 1981 rhe share of development withm 
the Federal R&D totat is an estimated 64 
peicentjapplicd /csearch, an estimated 22 
percent, and basic research, an estimated U 
-percent / 



tot, up an estuhatcd 1 1 percent m liTS! th 
mdustnal sector, including federally fundc 
j;cscatch and development centei 
(FFRDC*s)r» up an estimatfcd 13 ^ercen- 
and FFRDC*s administered by other nor 
profit mstituuons. up an estimated 14 pc 
cent The strong growth anticipated f< 
each of these areas would be almosr entircl 
, engendered by DOD programs DOD btl', 
leading agency sponsor of R&D perfom 
ance by these sectors 

The university and college sccjor-showc 
an increase of 8 percent in the 19$* budge 
somewhat less than anucipated illation 1 
this case HHS is the leading support agcnr 
by far, and the small relauve increase 1 



?6 



suppon chac wsi5 expected to be provided by 
HHS ccndcd co override an exLCpiionally 
high {19 pefLeng inLrestse in planned R^D 
suppon lu ihe univer^icy-and-Loliege ^noi 
on ihe'pan of DOD The ^e^ond agency in 
size oj[ support is NSF, followed by DOD 
The NSF projected ^iySl maea^c was iO 
percent a^ a resulc of^he budgec revi&ions^, 
considerably le$$ than the increase in iy80 
Even wuh some addiaon^ lo NIH and NSF 
funding by -the Congress, che univenicy- 
am-Lollege ^e^coi w^i^ ^ull expected lo 
receive increased R&D suppon ac a race less 
chan inflation in iy8i Lacei data, based on 

, the rcvi5cdLl982 budget* make this expecta- 
tion a vinual certainty 

- - V As in ma*ny yca*rs of the previous decade^ 
Federal incramural perfoirnan^e kh ihe iySi^ 
budgei a^^uunttd fui an e^umaced a) pet 
ceni of ioul Fedeial R&D suppon and ex ^ 
uamural performance for ihe lesc In 
cramural pertqrmaiue includes not only 
direci R&JD aLUvicies in Federal iaboracones 
but also che costs of administering those 
and extr^tmural R&D acavities' lndusi:i7 
(including FFRDC's) cpncinued to auounc 
for approjugPiKtely >0 percenc of (otal 
Federal R&D performance^Umver^ities and 
cqJleges accounted for 13 percent of che 
total* compared with 11 percent in 1971 

fields of 
science 



Federal obligations for research were 
scheduled to reaci^a total o{$l2 9 bill^pnin 
198L an estimated 9 percept increa5e, the 
same rate as the average annual increase for 
the 1971-80 period (9 4 percent)^ The total 
subsumes seven major fields of science plus 
a *'n6t elsewhere classified''. area » covering 
multidisciplinary projects within a broad 
field and single*discipline projects for which 
a separate, field is not specified in the 
Vederal funds reporting system Rates of 
growth for individual fields of science vary 
considerably from overall growth rates 

The life *cienc^ have been the leading 
ficldun terms of Federal research funding 
since 1971 and accounted for an estimated 
^4 perrcnr of rhc Federal res«rch total m 
the 1981 budget (chart 6) The average an- 
nual tare of growth between 10^ 1 and 1080 



ii > percenc, che highesc of any ma/u^ 
fields buc [he m^rea^e aniiLipaied in ihc 
iySi budget was only t perceni Xhi^ in^ 
urease leflecced, chiefly, ihe ^mail m^ieaK 
alJocced lo NIH biomedical le^eai^h pi^o- 
grams 

Enginecnng. no^ 23 percent of ihe 
Federal lescar^h (ut^, grew ai an aveiagc 
annual rate of only 7 5 per^eni in ihe 
ii;7il-8Q peiiod bui wasexpetied lo ^huw ari 
increase of iO percent m ihc i^Si budgei 
Neju;ly alt of chi^ gam would lesuh fium 
DOD cuograxhs ^scheduled foi an i^- 
perLCnj/iise; DOD Loncubuces ihe laigCii 



Cbirt 6* Trends f n Fedtral 
obligations for rssssrch by 
mi of sctoncs: FY 1971*81 
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^haic u{ lebcaiLli ^uppon to ilii^ {ie 
fulluweJ by NA6A, DOE, and NRC 

NASA >iippoA 1^ expCLied lu de^l. 
and DOE >uppoa laLie^dC only ^lighil) 

Ihe phyMod M.ienLe$ lepTeseni 18 p 
cent of all Federal research support in 19:! 
Afiei icgmeimg aveiage annual growih 
8 } pertcni benveen V^li and iySO, \\ 
wcic i<.heduled foi a U-peueni gam m \ 
budgei, a leiauvc irKiea^e gieaiei ih 
foi all ihe oihei ma>oi fields exL^ 
maihemaiiL^ and Lumpuiei M.ienLCa^* T 
pioje^ied gi'owih ^efieLied an anriuurn 
admiriiHiauon poii^y u{ special accenuon 
t>asic research in the physical sciences 
make up for a long*term contraction in si 
port The largest increase for physics \ 
ihown by DOD ie^ond onl^ lu DOE 
amouni \A suppou io piiysiL> IriLiea^s 
suppvn by DOE NSF weic a 

substaniiai A^ loi ihe ewo oihei physi 
M.ienLes» Lhemiiiry and astronomy, 
moderaie m^iease wa^ ^en in Lhemis 
suppon in the 1981 budget, mostly spun 
by NSF* and only a slighc increase 
astronomy, reflecting tJne budget cuiba' 
for NASA» the leading support agency 

The environi^cptal saenccs — atm 
pheric. geological* and oceanographic 
make up 10 percent of the Federal reseaJ 
total 10 19S1 The br<Jlid field grew at 
average annual rate of 9 8 percent bctwc 
19?^ and 1980* second only to the I 
sciences The planned increase ifv 19J 
however, was just 6 percent Since NAS/ 
the leading agency sponsor of environmt 
tal seKnces research and since NASA 
ceived notable basic research cutbacks m t 
March budget revision, the relatively sm 
increase for the environmental field ^ 
whole can be tied largely to that evei 
NASA support is centered in tftc atrr 
spheric and geological subfields Ocear 
grapl)y, however, is funded principally 
NSF and DOD, and these agencies' pi 
jected 1981 increases that would allow i 
some real growth f 

The soaal sciences, now 5 percent of t 
Federal research total, showed the slowi 
growth of any major field in the 1971- 
timespaa— 7 0 percent A 7-percent i 
crease was also projected for 1981 In t 
past 10 years annual funding for the soc 
sciences has declined in real terms T 
social Menkes field is chiefly supported 
HHS through programs in- health cs 
hnanLing* human developmenu and mc 
ral healrh followrd b> liSDA wirh astro 
(.onLencration in eLonomiLS 

C 
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Hathemaac5 and computer saeaccs* 
now 3 percent of the Federal research toul. 
#grcw relatively rapidly in iundjng m tht 
1^71-^0 pcnod^at an average annual raie 
of S> 3 percent— and m the 1981 budget was 
scheduled for. a 25 -percent increasc> by far 
the largest relative iiKrcasi of any fieid At 
present. DOD accounts ior the chiei sup- 
pon to this iield, with^SF ncxi A 
percent increase for DOD in 1981, mostly 

/ 



4 % 



m lompuKf sciences* cut across all majui 
DOD subdivisions A it-peuent increase 
for NSF was related to increased basic 
research suppon to both computer M-iences 
and ihathematics 

Psychology, the smallest of ih^ ma}oi 
iields jfi terms of funds provided \2 peiceni 
of the 1981 Federal research total), showed 



a 12 percent mc^ea^c in the 1981 budget 
This compaied with an average annua 
growth late, of ^8 3 percent in the 19"'l 8( 
umespan Afiof ;.low growth m most year 
of the seventies^ significant growth was ;n 
dicated for both 1980 and 198^ The larges 
suppon to research in psychology pro 
vided by HHS. followed by DOD In 198 
the chief impciub lo giowth sicms fron 
DOD^ - 
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federal r&d funding 
by budget function 



r 



Foi ihc pas; dc\,ado NST ha^ classified 

cv K/buuA a View Icadiiig ai'ca& R&D "Cf ' 
fun. ihcu iciauvc w^ighc^ lu Jic piv 
rurc. and thea chaitgcs otci ^Icacd pcnod^ 
of time For the 1990 and'l9dl budgets the 
fuiKtion classificauon 5y$tcm has^foUowc^ 
; that of the overall Federal budget witfi only 
out adjusuneni Of ihc i> budget funt. 
uom irith R&D components, one* general 
scunce, space, and technology^ has been 
diTided kDX%j rvro fuLU,uvn^ ^pa^e r^car^i 
and technology and genera^ sMn^ All the 
other fuiKtJOns used for the R&D analysis 
arc ^fyDv&ymuu^ with budget f utKUum 

On this basis, thetireas that have grown 
most rapidly in the 1971 SI penod are 
^netgy^ genetal *t,uni.t, health, ^d nasural 
resources, and enwonmen^ among the 
eight major functiot^ (chan 7) ^ Energy 
mjlA gtiitidU i4w4Cuct each uiuca^d oiuic 

f 

elfDoctdMfilJOOi&ilMMidtbc 19Sk bu4|«0trnK<t) 



than six times m terms oi R&D^funduig. 
and hcaiii-i and ai^uiai icsouicc^ ujvi'ca>ed 
aimosi direc umes vubic The shaic^ \fi 
these foul ^iKuum ai^o grew witl^un the 
Fedct^R&6 total? \ 



*lUtD Aux br budt|« fdocDoot for 5KtJ rnn t^TMl tre 
ibovB JQ bodfA lucbooty doilus rubtt (hta oUifiAooi or 

irpoftj 

brr dxTcfoce. been Used oo bu4|« uxfaoctrr Scwta of 

J]f (bt KfCPUO tot «>pcufti AimiTW K KvmiUi lod 
DgT t kuwxm the bwlfrt funbe (Imitfd pcofROi 

rMT i^i Am^/// Htfufom, Hmk tad ft ptpcr. 

Bim1|M du«d ^ n I4ft0 {fae li« rwQ MMcd br the Of 
tier of UiiH{ciDc« tad ftod|fl (OUB), tod budtfn i^md^ , 
mcoc fURtficatKni Mucd br (be ifciKict NtoooiJ 

twm Kx*iy»sn r$v9-^r {mikbk cm rtqaoc} frofrua (Ua 
Kftsed 00 cblifiaoQf ^ (be T^in t97l>77 vm oikco &oo 
wSna record* ittd ftmo|e<d Kcotdtff to the b^ftt hioctioa 
ryvccffi IK «bguML M tMmi am <tolku «£Dtfumi «JU p«ttctiK . 
<h«A(C« ibOWa >Q ibM KCtKM f0( tbc HftOfV fccox bud|« 

pcnod win difer li^bOr &oo cbc^c ibowti fctf ebe Fcdeti] 
wx»h and tcTDcf ptofnuBH «o «omo !■ whicb irc bunt «o 
oblifioootw 



Moderate growih has been shown I 
agrj4,u4turc aiid nufu/na* aejemc, R& 
fundmg foi each ol these areas mor^ ih; 
doubled ah ^uircm dollars between lyi 
and 198^. The share of aghculcure with 
the Federal R&D total, however, in€rcas< 
onljf ^ghtly while that for nauonal defeo 
was^n;U lower in the 1981 budget than 
^e years from dirough i>»74 \tabie 6, 

Slow growth in the iO-yeai penod w 
recorded by *pace research and tecSnoloi 
and nartApijnajtion^ and' the shares of eai 
at these tunvuon^^ithm the Federal R& 
total fell. ^ 

'The analysis ihai ioiltyws is vanfined ' 
thf^eilght ma)or funcuons suKe chay ba^ 
acc6unted« for at least 96 percent ot % 
Federal R&L suppvn in each yeai of^J 
1971-81 umespan They contam virtual 
alt Federal development progrart^. whK 
usually cni^ the hifhesi wscs The rcsean 
prograins within these fuocuoos cut aero 
all ftclds of scicarc whereias the nescarc 
programs sponsored within t|^ smalls 
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. Ch«{t 7. F*d#T^i Rf D f undiim by budflat f unctlom 
FY 1971, 1980 (ML) ifKl 1981 (est). . 
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Table 5. Federal R^D iMrtdIng by budget junctiOQ:*^' fiscal years 1^71-81 
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Table 6. Percent distribution of Federal R&D funding by budget function; 
« fiscal year 1971-81 



In the 1981 revised budget nauwaJ 
defense R&D programs* smaounung to 
' $18 1 billion, made up ^1 percent of the 
Federal R&D total, compared yith 47 per- 
cent in 1980 National defense is' made up 
of a]| the 'programs of DOD (except civil 
program^ of the Arnny Corps of Engineers) 
,afi<jUhe defense-related programs of DOE 

Ifi the fiist half of the seventies growth m 
Federal R&D programs w# slight, ahd m 
fact» ponc^ent in consi?mi-doIlar terms. 
Nonetheless, the share of the defense func- 
uon witl>in the Federaf R&D total was 
high; r than at present, although it began to 
dpclme after 1972 (table 7) In the early 
$#^cncies, even though «pace programs were 
rcflccung annual decreases, the R&D fund- 
trig wiihih jTj^i uihei fuiKUuri* wa^ gfuw 
ing enough lo mv;ic ifian uffsei ihc space 
decline and ihu^ ptevcni growih in ihc 
defense share 

N^i uHul l')76 did R&D fundiiig na 
uuna! defend begin lo in icA leim^. 
ihi^ pattern curuinucd fui cwu muic years 
and then ieal dc^line:> iXcuiied in i97!) and 
1980 Changes m funjiing fui def e^rise in ihe 
sctond half uf the sevenue^, ^eic miall 
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enuugh Lu amuuni 10 ^uiuilly level funding 
in almost every ycai. The piujccied' iO- 
peaeai ieal gtuWi fui raiiurui defense 
R&D programs in the revised 1981 budget 
leficcLed ihc evolut^un uf a new Federal 
pviicy 4<>waid defense ^uppi^ii asi whulc 

In the i>80 budgei ific Pre^ideni had jlu 
nuuDced a plan fui 3 peKera ieal growih in 
defense uuilays m urdei 10 meei NATO 
commuments, but ihi^ plan did nui devt^lvc 



i^n R&D prugragis suHKiently to perma 
ieal increase iti^i^^ffiis In the iydi budg 
ihis underlying ubjcctive had reached e 
pression in the R&D area in the form 
^igoif icam increases, in mi^si defense R& 
missi^^n area^ Lieu ihough reductions wc 
made in Marvh in some DOD p^grams* d 
iisir& COS& K>i iuel ^nd <>(hei items and d 
iDcreafte^j^iven lo some other DuD R& 
piograms uffsei ihc reduciions. 
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S J II.. 

Ivt ii^aWffi-*;*? fC^4.^WL'*v^ ^I'^j^irfUli- 

to less thain $600 miHioh« an Increase of 34 
percent in UraUgfC R&D programs, mostly 
caused by an $881 million increase for 
developmeni uf the M X inieiLununcnul 
ballistic nlissile,lLn increase of 10 percent to 
$5 7 billion, in toxical R&D programs, 
which aie all directed to development of 
combat systems for general purpose forces, 
and an mcre^ of }5 percent, to $1 6 
bilhon, in tntdligence and communications 
R&D programs The largest shaie'of the in- 
crease for overall DOD programs m 1981 
was fownd in the strategic program area, 
strategic and lactiCal programs together ac- 
counted for more than one-half of the in- 
crease , 

DOE atomic energy defense activities 
(amounting to 7 percent of the national 
defense total) were scheduled to grow 14 

j.i.^. ■ ivu.. I. 7i,. *r h.ijiLi 

t'-snng AMi"!f^ m.ii*- 'hin Ii^l' "! 'i'*- 
defense atomic energy R&D total, ^as ex- 
pected to grow by 1 } percent Naval reactors 
development, next in size, was expected to 
increase oqly 4 percent Inenial confine- 
ment fusion showed proposed growth of 39 
percent and. defense waste management, 
proposed growth of 29 f^ercent 



space fesearch 
and technofogy 



Space research and technology, which 
amounted to $4 9*bjilion« or an estimated 
14 percent of total Federal R&D budget 
authority in the 1981 budget, is an aieathatj 
declined in absolute funding between 1971 
and 1974 and thereafter has traced a stead]f 
rise, largely as a result of activmes related to 
the space shuttle program {table 7) The 
shuttle, whrth is moving from a 
developmental to an operational phase* was 
scheduled for a manned orbital test f hght in 
1981 At almost t2 billion in projected 
funding, ir is the largesr single Federal R&D 
program * 
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Chart Percent change, FY 1980-61, In R&D fumllnfl for if ajor 
functions* In the 1981 Federal budget (revfeed) 



Federal R&D total 
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All activities assigned to the budget func- 
tion of space are.conducted by NASA and 
all NASA p^/grams afe R&D-related 
NASA» unlike other! aglcncies* had no 
cho^e in the March budget revisions but to 
cut R&D programs Since th^ shuttle pro- 
gram was a stated administra commit- 
ment, reductions had to be made by {jJ ASA 
in other programs, although some o\ them 
were shuitle-related foi example, wuhin 
the broad space transportation systems 



(STS) area both the operations capabil 
r development proganr and t^ie^ opefat;o 
program wre reduced m line with a ptan 
ed delay in the launch of the internatior 
solaipolai mission to 1985 instead of 198: 
Within the space science aica the phys 
and astronomy program was considefal 
reduced in 1981 as a resuh of the solar po 
mission delay The reductions included 
stietth-yul uf missiuri develupmenl as w 
as shuttle/spacdab payload developmc 



Table 7. federal R&D funding by major budget functions;' 
Average annual percent change Iri selected periods 



% 

Function 



Total 
National defense' 

Space research and technology * 
Health * • 

Energy 

General sc^eoce 

Natural resources and environment 
Transportation 
Agriculture 
All others 

'Utt*d In dttcen^ing Ofd«i> of 1961 budget •ot^Or ty 

'B«»#<J on lh« f^e»id«nt \ l^ei bu<Jg«t {*^^%^\ ' ^ 

No** C«»cyl«tiont «r« b*t*d on ot>Sig*tlon«l d*t* tOr th« 1971 77 period tod on •uthgnly d«t« Fo' •Wbft»qy«it1 /••r 

/ • 

$OUftCC N*tlon*i Science F<?vnd*t.cin 



Actual 



1971 74 1974 79 



39Vo 



36 
-39 
17 1 
110 
13 5 
75 
-16 
65 
-18 



108% 



89 

80 
10 5 
355 

84 
144 

29 
120 

96 



Estlnn8te<J' 



1979^ 1^60^ 



9 7% 



85 
161 
73 
88 
11 3 
80 
76 

V 

139 



11 6* 



21 1 
68 
39 

-24 

101 
46 
1 9 
54 

-60 



and mi^ion management XKc planciafy 
cxploraiion'pan of space science showed a 
20^R:eni reduciion (whuh mostly pre 
ceded the March revision) because ihe 
Galileo mission lo Jupiiei was divided miu 
separate launches foi the orbiier ifid piobc 
spacecraft in 1984 (oiiginally pUnned to be 
launched as a single spacecraft in 1982) 

WithirK ApOi^e and ient^nal appiti^aitom 
. the largest jingle progum is ihe Landsai^D, 
which received increased funds in ihe March ' 
^ bud|;et revisions to cover unanticipaTted 
development costi ^ The 'iaigesc progum 
reduction was applied lo ihe opeiauonal 
land observing .system The next laigest 
reduction was proposed for ihc eanh udia- 
tion budget experuneni No setb-ulj ot 
cuired, however, in plans fui a doubling of 
funds for the agricuhupal remote sensing 
(AgRISTARSJ piogiam The space t.om 
muniLations piugiam wao scheduled foi ^ 
26 peuent mcfta^e, no cutback o^cuned 

Spai'C re^ear^h and te^kp^^l^gy, designed 
to provide a tec^inology base for current and 
future activities, showed aliAost level fund- 
ing in the 1981 budget Supporting ac- 
tivities ^tracking and data acquisition) 
^likewise showed little change in funding 



health' 



As can be seen m table 7, \ funding for 
R&D piugiams wiilun ilic^heaUh function 
expanded more rapidly in the 1971-74' 
penod than chose within all other major 
funcuons Duting these years the health 
shaic jcrf^he^Federal R&D total rJ^c from 8 
percent lo 12 percent But fiom 1974 to 
197^^ health funding gre^at the same pace 
as <7^3ill Federal R&D funding and tltpe 
othci ma^oi functions exceeded the raw^>i^ 
growth for health In j^80 and l981^tht 
estimated increases fo; health research ^^S^c 
insufficient to offset inflation and the share 
kif licalth amung all Fcdtial R&D piogiams 
declined to 1 1 percent in the i!^81 budget 

AliTKUt ail lije p^ugiams wuhin this func- 
tion are sponsored by HHS Of the health 
R&D totar of' J} 8 billion m 1981, the 
biomedical research activities of the Na- 
tional Institutes of Health (NIH) with(n 
HHS accounted foi approximately 83 pei- 
ceni The Alcoiiol, Drug Abuse and Mental 
Health Administration (ADAMHA), 
anuthei subdivision of HHS, accounted foi 
the next largest share 



Budget authoiity foi health "R&D pro- 
graiDs showed an increase of 4 percent in 
the 1981 revised budget, compaied with 0 
percent ouginafly Most of the NIH in- 
stitutes weie given small lelative incieases, 
oi none, in the 1981 proposals, as pan of a 
"no'giowth" policy Woik on cancel^ was 
s<.heduled foi a slig5i decline, and heart 
lescaich wa^ expccied \<x incieasc by only i> 
percent The exceptions to ihis policy weie 
erivironmemal health les^aich. up 13 pci- 
cem, and arthiitij» metabolism, and 
digestive diseases iescaich» up 9 percent 
The institutes concerned with cancel and 
heart leseaich tfogetl^er weie expected to ac- 
count foi 44 percent of the NlH lotal in 
1981, compared with }i percent in 1976 
when iheir combined share was highest 

An incieasc of ^ percent was given lo 
R&D piograms in the mental heakh aiea» 
lepresenting the >econd anr^ital inclement 
of funding tt> implement the lecommendsN 
tions o^ the Piesident s Commission on 
» Mental Health 

\ 



ehergy 



■ Energy W?t5;the only major function to 
, show a dectcas^ in overall R&D budget 
authority in 198 1 Funding dropped 2 per- 
cent in the March budget to a net total of 
$3 7 bilhon» compare4,^ith a 1 -percent 
decrease m the original budget Most 
erjj^igy piogiams aie sponsoied by D0£» the 
rest by the Nuclear Regulatory Commission 
(NRQ, the Environinental Protection 
Agency (EPA), and the Energy Security 
Trust Fund (ESTF) Energy represented 10 
peicent-of all Fedeial R&D budget authoi- 
ity in the 1981 Jbudgeti compared with 4 
percent in 19?1 (chan 9) 

In the caily seventies eneigy R&D bind- 
ing gtew moderately, mostly as a lesuit of 
investment m the breeder reactor program 
Between 1971 and 197'4 the energy function 
gicw ai an aveiage annual late of i^O pei- 
cent. which was still slowei than growth foi 
ihc health and g^erieiai >ciericeiunctions By 
1975, however, the effect of the 197} OPEC 
oil cmbargcfvwas seen in a precmitous in- 
crease in funding foi energy R&D pro- 
grams, es(5dcially in fo$&il fuels, although all 
othei aieas — nuclear, solar, geotheimaK 
conservation , and b^sic energy 
sciences-^showed notable growth Between 
1974 and 1979 the aveiage annual incieasc 
of 35 5 percent in funding for energy R&D 



— ^ ^ — 

programs fai surpaSsed growth rates 
other functional areas 

In 1V8U, Jiowever, the rate of incr< 

^dropped shaif)ly as almost all energy | 
grams— except those related to basic en( 
sciences, safety, and Cnergy-related 
vironmental lesdirch — showed mar 
slowdowns in funding A more mat 
phase of eneigy progra^n, development » 
been reached ai the same time that a po 
of budget austerity was announced 

In the 1981 budget the administrai 
plan to halve funding for breeder reat 
systems, including termination , of 
Clinch Rivef dern^stiation project, c 
uibyttd to the slight met decrease in bud 
authority foi overall energy R&D prograj 
Significant incieascs ^ere still planned 
basic energy sciences, geothermal, magn> 
fdsion, and solar energy programs Fu; 
fiom the newly established Energy Secu 
Trust Fund were allocated to coal R&D p 
grams to aid in develoment of tcchnol< 

-for large-scale production ^of synfuels 
1981 the mix of energy programs \ 
evolvex| to a point at wHich nuclear p 
grams, .both fission and fusion, reprcsen 
35 pertent of the energy R&D total, co 
parec^with ^1 percent in'l971 

V . . . , • . 

Cristr9r^{ir» of ftidln^ 
functloni fn tht Fe<jdral 

$155 bit $35^bfl 

100 




FY 1971 FYllSiteat 



general 
science 



The gcnciil M,icn(.c funuiion ihuwcd ■ 
increase of 10 pcrtcni, to $1 4 bilhon. 
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gnm$, 5uch acs those oi NO AA within dom- 
mcrcc and the Geological Survey and 'the 
Bur«iu'of Minc5 within H}tenor» showed 
almost level funding 



transportation 



Transportation KScD programs have 
reflected the slowest grt)wth of those within 
any major functional area, and in the 1981 
budget were scheduled for only a 2-pcrcent 
^Dcrcasc. to million Between 1971 

and 1981 the share of this function withir 
the Federal KScD total fell from 5 percent t< 
an estimated 2 percent 

Programs within.the rransportation func 
tion consist of all the R&D activities pf th< 
various subdivisions of the Department o 
Transportation (DOT), the aeronautica 
research and technology program of NASA 
and thejf flcD programs of the Maritime Ad 
ministration within Cq^merce 

At present the NASA program account 
for more than one half the transpottatioi 
R&D total, and the Federal Aviauon Ad 
niinistration (FA A? programs withm DO^ 
foi^morethan one-tenth After 1971. fund 
mg was terminated for work ori the civi 
supersonic aircraft under FAAi and R&I 
funding for the transportation funcuon wa 
reduced accordingly Despite almost stead 
growth m the seventies in the NASv 
aeronautical research and technology pre 
''gram, the R&D total for transportation di- 
not exceed the 1971 level until l97i 
Growth for this program continued, and i 
the 1980 budget tlfc only I^&D prograr 
that showed a gam equal to inflation ws 
the NASA aeronautical research an 
technology effort 

Atf transportatton R&D funding was o 
pected to decline m l98h however, as 
^result of decreasing funds for the NAS. 
aeronauucal reseych and technology pre 
gram, largely reflating the phasing do^ 
of work <jn aircraft energy efficiency 

In' the revised 1981 budget, groun 
transportation R&D programs increased \ 
percent because of the cooperattN 
automouve research program (CARP), fc 
which ih million was added in 1981 aft' 
$8 millwn reducuon from the $J 



R&D budget authority in the reviscdn^l 
budget, compared with a 15-percent in- 
crease in the original January budget. Pro- 
^rams subsumed within this .function are 
vic?^£d as contributing to the ^Jation's 
scientific bafc in the broadest sense. Ail the 
R&D programs of NSFand the^ three basic 
sciences programs of DOE are included 
General science programs made up an 
e$tm)ated 4 percent of the 1981 Federal 
R&D total The comparabli share in 1971 
wa$ 3 percent > . « 

In the 1971-74 period funding for 
generarscience R&D programs grew at an 
•average annual rate of 1^ 5 percent, second 
only to health R&D programs In this 
period NSF research support was expand- 
ing, panly through acquisition of a number 
of DOD basic research programs that were 
transferred s^s a result of the Mansfield 
Amendment and panly as a result of a new 
NSF program of research applied to na- 
uonal needs, by which basic research find- 
ings coufd move more rapidly into, practical 
applications In ttjc 1974-79 pffiod the 
growth of the general science funcuon ^wks 
slowed despite a boost in basic research sup- 
pon tci 1977 and subsequent years that was 
pan of admvnistration policy 

Willie nearly all the programs withm the 
-general science function are basic research in 
nature, most basic research— 74 percent of 
the Federal total ii^ 1981— is subsumed 
under oth^r budget fuoctfons iq suppon of 
other national needs»^^ch as defense, 
healtht or spag: ^ploration 

In 1980 and 1981 the general science area 
reflected somewhat higher growth than in 
the 1974-79 penod because of the ad* 
ministration policy of providing real in- 
creases in basic research suppon Not only 
NSt programs but also DOE high^nergy 
physicsi nucle^ir phys/cS, and life sciences 
progi^ms benefited from this policy Before 
the Mafch budget revisions general science 
pro^^s would have grown by . several 
percer^ge points in constant dollars, and 
after tH^ revision they were at least not Ex- 
pected to decline 

As reflected in the revised budget. NSF 
programs were expected to grow 10 percent 
in 1981 A significant gain was indicated jn 
mathematical and physical sciences, and 
high relative increases were still given* to 
cross-directorate and ocean drilling pro- 
grams despite budget amendments. An in- 
crease of 10 percent was prop^osed-for DOE 
basic sciences programs, including a $22 
million increase for high-energy physics 



14 



natural 
resources 
and 

environnnent 

^ R&D programs within the natural 
resource* and environment funcuon grew 
tairly rapidly througho*ut the seventies, they 
were third in rate of growth after energy and 
heatth R&D progran^s In the 1971-81 * 
period the natural rcsourc^ an4 environ- 
ment share within the Federal R&D tota].in 
crea^d from slightly less to slightly more 
than 3 peicent/and the dollar total in the 
1981 budget was $1 1 billion 
~P This function IS made up ol all the R&D 
programs o! fPA except the energy-related 
environment program that ^ is subsumed 
under the energy function, eight broad pr» 
grains of the Depanment of \he Interior 
concerned with wai!>t resources, land 
management, mining, geological surveys, 
fish and wildlife, and recreation, USDA 
forest research, the entir^R&D effort of -the 
National Oceanic and Atmospheric Ad 
mimsuation (NOAA) within the Depan 
ment of COmmeKdi and the civil R&D pw^ 
grams of the Army Corps of Engineers 

The growth of J&PA programs has played 
an important pan in the growth of the 
, whole /unction, followed by expansion of 
n6aA and Geological Survey R&D pro- 
grams These programs, which picked up 
momentum in the second half of the seven- 
S tic^, embodied efforts toward the attain-" 
ment of a more healthy^ natural environ- 
ment, improvement of weather and earth; 
quake predicuon aaSj management, an<t 
better development ana use of the Nation's 
mineral resources. 

in 1980 and 1981 the growth rates for 
natural resources and environment slowed 
and *cre running behind estimated infla 
tion. Budget revisions for 1981 were 
mmimal. however, and did not change (he 
increase, projected at 5 percent The conser- 
vation and land management area showed 
growth of 10 percent, covering expanded 
programs * of tKe Forest Service within 
USDA. The pollution control and abate- 
ment area, entirely made up of EPA pro- 
grams, showed an increase of 7 percent , in- 
cluding strong emphasis on solid waste and 
toxic substances research. Most other pro- 



an 



ERIC 



24 



million originally budgeted This progrin 
ilanned as a joint GovemmenMndustrt c 
iort, was to be administered by DOT m 

' ■ / 



other agencies participaung Agency f Inant 
ing was to be provided by che Energy 
S^urity Tndt Fund The next adrnmis^ra 
uon cancelled the program ' 



agriculture 



, The agriculhire function has maintained 
a steady 2-percem share of the Federal R&D 
total innhe 1971-81 period Each year has 
registered some fundihg. growth, and in the 
1974-79 period the growth accelerated in 
accord with a pubhc perception jhat the 
food demands of an expanding world 
population called for a* greater focus on' 
agricultural research The 1980 budget in- 
crease of 9 percent, however, di<i not quite 
meet estimated inflation 

In the 1081 revised budget the overall m , 
crease for agriculture progr^uns, to $634 
rnillion, wsis 5 percent Within that totaj, 
however, basic research in agriculture was 
scheduled for a 12-percent increase The 
' competitive research grants program ^ ad 
ministration initiative now in its third year, 
was scheduled for an mcrcase of % percent 
This.program is entirely basic research 

The agriculture function ^consists ex- 
clusively of USDA programs, of which the 
AgiiLultural Rcseaith ^AR; program area, 
almost entirely mad<^ up of in-housc work, 
15 the largest and the Cooperative Research 
(CR) program area, covering work at 
agricultural oCperiment stations located" m 
al) the States, is next in size A relatively 
small amount of R&D funding was assigned 
to the EconomicSt Statistics* and 
Cooperatives Services (ESCS), within the 
agricultural funcuon in the 1981 budget 



Other functions 



less than the rue oi inlJation and che i 
Jeal decline m five years, Total bud; 



development piogram3;i>f HHS. and all Jk 
R&D programs of the various Depanment 

of Labor subdivisions,. In the 1981 budget *uihoruy for^'basit research in iybi \ 
revision thejargcsi R&D program leduLtiOf^ cstimaced at $4 y biliion^able 8) A sub 
/ - _ T L quent administration decision tO' prov; 

adcfitional funds fof basic research to assi 



for any funcuon was made in a Labor pro» 
gram(to develop and tc« models for the 
jobs portion of the admmistration's welfare 
reform proposal Since this program was the 
largest within the function, the overall 
function reflected a funding decrease of 2} 
percent from the 1980 level 



basic researcfi 
by function 



In the Ja^ary budget the inueasc in 
budget authofity for basic research was 12 
pcrteni, sufficient for real growih, thus ton- 
Lmuing a Presidential polity ifiiuated in ihe 
1977 budget After the March reductions 
the lelative inereasc bctitnie 8 percent, or 



real growth m 1981 waj found to 
unreal isuL in view of the timing and the i 
vent of a new administration. Thus, t 
basic research total in 1981 wasan^stimat 
$5 0 billion, 6 3 percent abo,ve 1980. or 
estimated real dechne of 3 percent 
..J)u<fget auAority dpilars (These data W( 
^taken from the 1982 budget as revised 
che new administration and beiore sub 
quent actions of the Congress ) 

The chief areas to deceive h4nding redi 
tions in March 1980 were space, gene 
science, and health The largest cuts m ba 
research werc\for agencies whose prograi 
arf primarily in^search and/or developmei 
I e , NASA and NSF WKiTe most leadi 
, function ai areas still showed real increases 
h4nding foi basK research after the re* 
stons* the constant-dollar decrease J 
health, the leading area, and the decre; 



Table 8. Budget authority for basic research by function; 
fiscal years 1979-91 

[Dollars in mitllons] 



Vunction 



Total 
Health 

General science 
National defense 
Space research and 

technology 
Aglculture 
Energy 
JNatiJral resources and 

environment 
Transportation . 
Education, training 
employment, and 
social services . 
Commerce and 

housing credit 
Community and 
regional 
development 
Veterans benefits and 

services 
Administration of 
Justice . . 
Income security 



The remairung eight functions together 
made up 3 percent of total Federal R&D 
budget authority in the l98l budget, tw 
Among these, the largest ^w^&^ducatton, / 

tratmng. empioyjnent, and social servtm; General government 

with $341 million m funding, or 2 percent international affairs 
of the FederaJ R&D^otal This function is ih»fti5ooooo 
made up of the education programs of the m.yrcj»<wiotoT*»*t^«u»,eiro«r«j*n(^ 

Depanment of Education, the human sooacs mtiof^** scitnc. Foy^d^tio^ 



1979 



actual 



$4^03 



-1.579 
1,026 
365 

440 

222 
172 

131 
75 



59 



.10 



10 

1 

(1) 



1980 



January 
eslimat^ 



*4,527 



1,724 
1,138 
441 

245 
198 

13^ 
85 



62 



12 



10 

10 
1 

(1) 



Proposed 
jeductjon 



-$16 



-13 



-2 



- 1 ^ 



Revised 
estimate 



K51t 



1,138 
439 

454 
244 
198 

139 
85 



62 



12 



10 

10 
1 

(1) 



1981 



January 
esltmate 



55,068 



1,831 
1,309 
533 

490^ 
t77 
236 

152 
113 



73 



20 



13 

11 

10' 
1 

(1) 



Proposed 
leducuon 



--$192 



-36 
-49 
-15 

-61 
-3 
-7, 



r 
-8 



/^8 



Revise 
estima 



$4,87( 



179J 
1,25^ 
51t 

425 
'27^ 
22^ 

15J 
lOi 



/6£ 



i: 

11 

ic 
1 
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tui si^if rvrr. tn • uiirn* 'iulliA -iM^ngtv 

U&iiarU^nJ flic liVtlkli IfilciilJ »uppui I ir"C» 

tor iVbi khan 

, Hcalch rcprcs«ncc<j|jftlmost two fifchs ot 
all Federal basic research sujSpon, and 
general s<.ien(.e represented one-fuuiih Na- 
ticfrial defense, the chtrd functional area in 
amount of basic research support in 1981 » 
accounted for slightly more than one-tenth 
Rcteni giu^h in defence suppon Jiiu been 
part of an established DOD policy to pro- 
vide substantial real grosvth in technology 
base programs m order tp maintain^a lead m 
V S military technology The defense area 
showed an increase of IS percent in basic 
reseatrch funding in the revised budget 

Space, which had fallen from third to 
founh place in amount of^J981: suppon 
even before the revision, wsfe^^pected to 
show an absolute decline (6 percent) in 
basic research funding— the only functional 
jiie^ wnh ji luwei funJing Ir^^rl m r^8l ih^n 
1980 The most imponant cuts in space 
were related to the postponement of the 
solar polar mission and shuttle spacelab ac- 
tivities ^ 

five oi the eight leading support amis 
continued to show growth equal to or ahead 
ofanticipated inflation in the )981 budget 
Aside froftfi *pzcc. the exteptions to real 
* growth were healtl^ (up 5^ percent) and 
natural resources and environment^up 9 
percent), An unusually large relatiJjc in- 
crease— 24 percent — was shown for oasic 
research within transportation, even after 
the budget revision Most ot this increase 
was, related to the proposed atitomotive 
basic research program , c 

G)ngress increased iVSi^ms^s tor some 
R&D programs m health thrarfgh a continu- 
ing resolution for NIH. binihis action was 



Chart 10* Perc«nt^hanfle, FY 1980*1, In basic rtsearch funding for . 
major func^teii^ln tfw 1981 Fedora! budgat (ravUad) • 

^ Percent i * ' 
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followed by Jt proposed lestission of $50 
million for NiH on the p^rt of the outgoing 
administration Congiessibn^l -iLtions h^ve 
also included the restor^ition of some funds 
for NASA space sciences jind the gunting of 
the DOE basic science request and the re- 
quests of NSF and USDA $ubseqLient ac- 
tions of the new administration included 
rescissions in 1981 total, basic research 



amounts foi all leading suppon agencies c 
cept DOE and DOD. the largest ct 
directed to NSF The net rffect was to pr 
duce an estimated increase in 1981 ov 
1980 basic research budget authority of 
percent— one-half of the increase plann< 
in the original 19pl budgtr In ^real term 
jinticjpated growth was convened to 
decline ^ 



16 



/ 



FRir 



V 




fed e f al r&d 
support to 
pe rfo r me rs 



In (he budgci an csiunaccd $2<> > 
billion, or three-fourths of the Federal R&D 
cotal. wa» expected co be diietccd w cx- 
uaniursd performance ihrough cpnuacis 
and grants, and an c^ciinaced $^.u foaiion 
expected cu be daecicd co inuamurai 
peiformance. indudtng lihe conduct of 
daeci R&D acuviuc^ a^ wcU a^ the ad- 

xOiintsciaiion ul buih cxuamunU and in- 
cramural R&D acuvuies. 

Thioughuui the scvenue^» the indusuui 
scttoi led among all performei groups, 

^followed by liie Federal inuamurai seccoi« 
and ihe univcrsiry-and-cuilege 5cccui. 
bmvcrsity^admmmeied FFRDC ^ are cui- 
iPnily fourth in size of effort « although in 
some years the; have fallen behind the 



oihei nonprofit insncHuon group uhan 
11)' 

>While the rclauve (>QSiuuns of ihc$c ma 
joi performing ^eccui^ have lemairicd 
almon eonscant Mnce i>^> ^whcn pcrfoimei 
daia «^re first LoUecccd by NSF). the pio 
poru^n of woik performed by each has 
shifccd induwial support moved fiom >i 
percent of ihe Federal Iwj total m to, 
a high of 65 pcrgeiii: m I96l« largely 
because of ihe growth m NASA piograms, 
and then fdl co a low of 48 percent in 1^74 
and ii*?> when boih DOD ariB NASA piv 
grams were m low-growtli pha^^ SiHuIai 
fluctuauuns occuiTcd lU eaic of iri 
cramural R&D j^ippoa. While f^jf^ag foi 
mtiarnural woik has increased steadily ovei 

4 ' 



ihe ycarsi ^e inuamurai share of 
Federal R^ total was 36 percent in 1 
but fell co^^fow of 18 pcacni in 1963 
by 1963 was 23 pciLcnt Throughout 
i9ii 81 peiiod It lia^ ranged bccweec 
peaeut arid 28 peiceni UniVersivics 
Loilcgcs have showri almost Lontkiu 
funding giowiti ^>iiKC 195 J. when ihcy 
Lountcd foi 0 peicent of all Federal resc; 
an^ dcvclopmcm. and their share has 
tended to glow In 1980 they awcoumed 
1} percent of ihe tocal. bui in 19^1 t 
share was expected decrease cu 1} ptr( 
moi^tly as a icsult of the laige Incr^ise p. 
ncd foi ifidusutal pcrfoimance of O 
piograms Lombiittd witfi the ^clati* 
^mall iflL least foi HH5 (NIH) piogiams 
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by universities 





Other nonprofit Institutions* 
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FFRDCs administered by universities 
'were funded at 2imo^ the same level as the 
academic sector in 1955 but thereafter gttw 
far more slowly, never accounting for more 
than 5 percent of the Federal R&D total, 
Threc-quatters of their suppon has t>ccn 
provided b'y DOE 'and its predecessor agen- 
cics. 

Nonprofit * institutions (including 
FFRDC's;^ have consistendy performed 
somewhat over 5 percent of the Federal 
R&D toiai. For many years ihesc have been 
most heavily supponed by HHS and DOD. 

18' 



sectors and 
agency , 
missions 



The use of sectors bear? a relauonship to 
the character of work to be performed (chan 
12) While cvety sector possesses the 
capability for all types of R&D perform- 
ance, development is largely performed by 
industry and basic reseallh by universities 
and colleges Apphed research on the other 
hand, is fairly evenly shared by the Federal 
intn^ural, industrial, and academic sec- 
tors. The differing missions of the in» 
dividual agencies determine the character of 
work to be performed, and this, in tum» in- 
fluences the degree of reliance the agencies 
place on different performing sectors 
^ DODrNASA, and DOE have always sup- 
ported the lar]gest development programs, 
and for all three agencies two- thirds or more 
of their current development requirements 
are met through industrial performance In 
the late sixties and the first few years of the 
sevcnues, Federal industnal suppon waned 
both absolutely and m comparison with ' 
other performmg sectors This was a period 
of declme /or DOD and NASA R&D pro- 
grams, ' following earlier cycles of rapid 
buildup. In 1975, however, development 
funding began to rise sjignificantly for the 
first time in eight^^j^ spurred b? a surge 
of investmenr b\ DOD and DOE especialiv 
DOD Thereafter steadv incrMScs in 
drvelopmenT funding have been shown toi 
both agencies iwith the cxLCpuoi^t DOE 
m iQSli and steadv bur relauvelv smaller 
m*.rcascs tor NASA and mdustrv suppon 
has grown accordmgly 

Approximately one-half of the Federal 
basic research effon is performed on umver* 
sity and college campuses where specialized 
resetrch talent and laboratories are concen- 
trated Not surprisingly, the agencies that 
lead m supifon to basic research also lead in 
suppon to the academic sector ^ ^ 

HHS smd NSF arc chiefly responsible for 
suppon of basic rese^h m 1981— pro* 
viding il percent and 19 percent of the 
Federal total, rcspecuvcly, DOE, NASA, 
and DOD together accounted for another 
3} percent of the Federal basic research total 
in the 1981 budget, HHS, NSF, DOD, and 
DOE are'the four leading agencies in spon 
sorship of academic R&D performaiKC ^ 



In the f981 budget as in earlier year 
lilt Ptdtial uiu^iuiiJ ptrfoim^uitc iC4J.c 
;Bvas characterized by an pmphasis o: 
devclupmcni ^iJ applied leiearch Eve: 
though this sector rariks second in Federj 
biu»ic ic!>ejutii ptrfuiiii-uitt ^icx uaivei*2»iuC 
and colleges, the comparative amount c 
basic research is sma^l and its share of ^ 
FederalHQtramural work was only 15 percer 
in lp81 The leading agencies m support t 
development— DOD *and — ar 

leaders in R&D suppon to the mtfamun 
sector, as are the leading agencies m suppor 
to apphed research (DOD, HHS, an: 
NASA) It should be noted that DOE, 
leader m suppon of both development an: 
apphed research, rehes morp on FFRDC 
than other agencies and supports relative! 
httle intramural work 

In the 1981 budget the effect of DOl 
funding on performers was pronounced lie 
example, the 20*percent increase m defen< 
R&D obligations was reflected in estimate; 
increases m Fedetal mdustnal performanc 
of 13 percent (including FFRDC's) and ir 
tramural performaiKe of 11 percent 



universities 
and colleges 



Since 1961 at least two-thirds of th 
funds for university and college R&p per 
formance have been provided by th 
Federal Governmenr Institutions c 
higher learning have become increasmgl 
dcpcndeni on Federal research grants an 
oiher funding mechanisms as an aid in th 
educauon of graduare srudents and suppo: 
for science reseaah staff and as a source c 
funds required to administer and mamtai 
high qu^ity R&D capabilities. Gradual 
students in the sciences develop knowlcdg 
and skills in their specialties throug 
performance of research under the guidanc 
of men and women working at the f rontie; 
of their fields. 

The groundwork for Federal use t 
umversiues and colleges for needed researc 
was put m place dunng World »War II an 
m the years immediately thereafter. Polictc 
were then established for agency relatior 
ships with umversities m the use and ac' 
mimstrauon of reseaKh grants, and mor 
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agencies have come to use academic per- 
, formers and to use them in more extended 
capacities 

At present, universities and colleges are 
responsible for apprpjumately 10 percent of 
*the research and development performed 
nationally In 1955 universities and colleges 
performed only 5 percent of all research and 
development, and 54 percent of their sup- 
pon was provided by the Federal Govern- ^ 
ment in the sixties, because of large in- 
creases m suppon from Federal agencies, 
university -and-coJlege performance grew to 
9 percent of national R&D performance and 
increasing, ponions of suppon were derived 
from the Federal Government This growth, 
needless to say. has not been supponed 
uniformly by the agencies In 1955 DOD 
supponed 47 percent of the university-and- 
coilcge total. HHS (then the Depanment of 
Health, Education, and Welfare)/ 19 per- 
cent-^ USD A, 14 percent, and DOE (then 
the Atomic Energy Commisrfon), 13 per- 
cent By 1964, HEW had become the lead 
agency, with 39 percent of the total, fol- 



lowed by DOD with 26 percent, NSF with 
12 percent, and NASA with 10 percent 

In the 1955-64 penod much of this 
change was related to the launching of the 
Sputnik satellite by the USSR m 1957, 
which stimulated a response in the form of 
accelerated R&D activities on the pan of the 
agencies of the United States Government 
Growth in Federal funding to universities 
and colleges occurred at an average annual 
rate of 25 0 percent between 1955 and 
1964 NASA was established m 1958 to^ 
pursue the Nation's exploration of space, 
and although several years passed before the 
NASA conuibuflon became notewonhy. 
the effect of the Russian achievement on 
DOD and NSF was immediate R&D sup^ 
pqn of the university-and college sector by 
these two agencies grew significantly and 
continuously At the same time* rapid 
funding growth (especially for NIH 
biomedical research) occurred within HEW 
because of public faith in science as a source 
of solutions to national health and aging 
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uamural sectors tended to receive mof 
funds ihan the academic sector Large in 
creases in supp^^n. lu anivcrsiues and col 
leges by HEW and NSF during this pcno- 
helped lo otlsei the decline ih DOD tunc 
ing 

While at this time Federal support ws 
not groi^'ing very rapidly, the need ft 

letugnizcd in ^tpt-cmbci i ihc Pies 
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among those oiUic highest quality In vji 
NIH initiated its Health Sciences Advanc 
■ ment Awards, mostly at the graduate scho 
level, to institutions which had alrea< 
demonstrated sjKne accomplishment 
1967, DOJD staned project THEMIS 
suengthen the scientific aAd engmeerif 
capabilities of selected academic institutio 
"throughout the country " NASA award< 
funds for training and research through 
Sustaining University Grants Program 

From 1967 to 1970, despite these pi 
grams to improve academic capabilities, 
deceleration of Federal suppj^ to unive 
sities and colleges took place— an avera 
annual inctease of ofjly a fraction of 1 p< 
cent, or a decline in real terms DOD at 
HEW were the chief agehcies responsil 
for this situation 

By 1971, however. Federal R&D fundi 
to universities and colleges bega^ to i 
crease, and the next penod of jupp* 
(1970-75) reflected an average annual n 
of growth of 10 } percent iii current doll 
(or 3 6 percent in constant dollars) At t 
Stan of the seventies, HEW accounted 
46 percent of' the university-and-colk 
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Chart 13., Trends if> Fect«rat ft&D obiioation* to.urrtveaitiaa 
and coHeiSe$: FY 1955-&t^ 
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total, and by 1 979' this share had risen to an 
estimated' 53 percent Large sums invested 
by NIH in biomedical research, especially 
for cancer and hean disease, tended to be 
directed to university meAcal Khools, 
HEW fundiog, more than that of any other 
agencv affected unjver<;jTV and college P&D 
gains in this period 

Funher increases m ^ funds to the 
academic sector were provided by the 
predecessor agencies of DOE Increases in 
investment (especially between 1973 and 
1975) were related to the energy crisis that 
was exacerbated by the OPEC oil embargo 
in the fall of 1973 NSF suppon to univer- 
sities also continued to be. strong during the 
1970-75 period Although the Foundation's 
suppon encompassed a wide range of fields, 
the physical and envirortlTiiental sciences, 
the life sciences, and engineering received 
the largest amounts of suppon DOD sup- 
pon ^to universities, by contrast » showed no 
growth in the first half of the seventies 

Between 1975 and 19 79^ the acceleration 
in^ppon to universities and colleges con- 
tinued at an average annual rate of 12 7 
''percent m current dollars, or 5 0 percent m 
constant dollars Gro^h in agency suppon 



dunng this period was most significant foi 
DOD (12 9 percent on the average an- 
nually), DOE (10 4 percent), and USDA 
(8 6 percent) HEW and NSF suppon con- 
tinued to grow, but at slower rates A turn- 



>p*.«LlM.*>'-»j if» l"i*.'l«Jgv WUjk 
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ing the overall DOD intramural share of 
R&D performance to 30 percent by IS 
Thus, as obligations for resea 
(technology base) have grown in re< 
years, more of the research funds have b 
obligated to extramural performers, y 
universities the leading choice for b: 
research 

The 1981 budget showed a decrea< 
rate of Federal suppon to universities ^ 
colleges In current dollars an estimatec 
percent increase was shown for all Fed: 
agencies between 1979 and 1980. . 
another 8-percent increase between 1 
and 198Muble ^) In constant dollar 
decrease of a fraction of 1 percent ^ 
shown in 1980 and a decrease of 2 perc 
in 1981 (chan 14) Agencies with the lar^ 
increases between 1979 and 1980 were ^ 
(up 14 percent) and NASA (up 13 percer 
Between 1980 and 1981 DOD was 
pecied to ^crease univeF5it> and-coll 
R&D suppon bv 19 percent, NSF, bv 
percent, and DOE by 10 percent A sma 

< J ^icCijL> ui<,ila:>c uii the ^Aii ui l"U"i->, 

leading suppon agency, tended to dil 
the overall effet of these gains The r 
dechne in overall R&D suppon resul 
from the March attempt to balance 
budget In the original budget the ove 
1980 and 1981 levels of R&D funding 
academia had been even with the rate of 
flation 



about m DOD suppon from earher years 

Table 9. Federal obljgdtiort^tar'research and development to universltle 
and colleges by agency: fiscal years 1971 and 1979*81 

(QolldfS in milHons] 
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chango^ 




change 




change 


Agency 


1971 


1979 


1971 79 


19S0 


1979^ 


1981 


19808^ 


Total 


SI, 644 


S3.888 


11 4% 


$4,208 


8 2% 


$4,556 


8 3Vo 


Department of Health and 
















Human Services 


'629 


1.942 


151 


2<091 


7 7 


2,206 


54 


National Science 














Foundation 


267 


617 


iro 


702 


138 


776 


10 5 


Department of Defense 


210 


432 


94 


457 


58 


543 


18 8 


Department of Energy 


» 94 


260 


136 


. 272 


46 


^98 


95 


Department of Agriculture 


72 


200 


136 


214 


72 


226 


58 


National Aeronautics and 
















Space Administration 


134 


144 


8 


163 


132 


167 


25 


All others 


106 


294 


13 


309- 


51 


340 


10 7 . 
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basic research at 
universities and ^ 
s colleges 



Between 1971 and 1979. the avenge an- 
nual rate of growth for federally supported 
basic research at umvcrsiues and Colleges 
was 11 4 ^rcent (uble 10). Dunog this 
penod there were large increases in NSF and 
HHS support and a decline in DOD sup- 
port Notable growth in NSF funding oc- 
curred in 1971 and 1972 when the Founda- 
tion assumed a^nilqibcr of projects support 
tor which had been dropped by DOD and 
other mis$ion-onented agetKi^ as a result 
of the Mansfield Amendment to the 1970 
military proctuement authonzauon This 
amendment rcstncted DOD to the support 
of research projects that had a "direct and 
apparent" relationship?^ specific military 
fuDCtioiis and operations. NSF budget re- 
quests for fiscal years 1971 and 1972 in 
eluded sums to accommodate these addi 
tional research projects funds which 
became pan of the NSF budget base In 
1977 a s^ond mstaiKe of sharp upward 
growth for NSF basic research occurted 
when the admuustration placed special em- 
phasis on basic research a^ pan of budget 
strategy In the two subsequent budgets, 
although the emphasis on basic research 
conunued. greater responsibility for sup 
pon was placed on mission agencies and 
NSF increases were slowed 

In the pasr decade NIH has assumed an 
»iiKreasing'Share of all research supponed by 
HHSi^ now accouitting for approximately 
four-fifths of the HHS toial The two in- 
stimtes within NIH concerned with cancer 
and bean research have always been the 
largest, and their growth from 1971 
through 1977 was far more rapid than that 
i>f any other institute except the one con- 
cerned with the environmental health 
siciences. A national crusade to conquer 
cancer was initiated m 1971, and a similar 
attack on hean disease was initiated in 
1972 In J 978 and 1979. however, relative 
gains in research support for almost all the 
other NIH areas surpassed cancer and hean 
research although by this time the two con* 
"cemed institutes accounted foe one<-half of 
research fundmg fox all the NIH insututes 
The growtK m research suppon to these two 
insututes was responsible for most of the 
rise in HHS basic research obligatioru in the 
.year* between 1970 and 1977, 



fable f9c Federa! obligations for basic research to unlversitfes and 
by agency: fiscal year; 1971 ana 1979-81 

1 « [Dollars In millions] ^ 
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1971 
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1980 


1979^ 


1981 


198081 


Total 
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11 4% 


$2,288 
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$2,522 
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^356 


1,021 


14 1 
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220 


574 


127 


663 


138 
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112 




120 


163 


4 0 


190 
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239 
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Department of Energy 


^ ' 73 
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37 


114 


17 5 


130 
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Department of 
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Spape Administration 


50 


97 


86 


' 108 


116 


111 
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Department of Agriculture 


28 


84 


14 5 


90 


77 


103 


140 


All others 


19 


29 


58 


29 


- 8 


36 


22.1 
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Between iS?79 and i980 Federal basic 
research support to umvcrsiues and colleges 
ina^ksed by 1 1 percent, and the increase in 
(he 1981 budget was an estimated 10 per- 
cent, or no more than (he rate of inflation 
Lesser increases were allocated to applied 
research (wble 1 1) A special effort was be- 
ing made to invest in areas (hat would 
strengthen (he technology base for defense 
and enygy programs. Whereas DOD basic 
fcsear&h support to academta iiKreased only 
4.0 percent on an annuai average between 
4*71 and 1979, (he incrcasd ^cweerv i979 
yuid i^SO was percent, and between lySO 
and 1981 (he projected increase was 23 per^ 



cent *DOE shows a similar pauem, T 
comparable increase between i?7i at 
1979, was 3*6 percent, followed 1>y increa^ 
of 18 percent and 14 percent m 1980 aj 
1981, respectively By comparison, (he rs 
of growth m HHS basic research support 
academia has been siowmg, fron^l971 
19*^9 (h^^average annual increase was 13 
percent, but m 1980 it was 8 percent and 
l'981« an estimated 7 percent NS 
however, ha& shown m these pent 
growths of U 7 percent, bZ percenii and 
percent. respecuveiy--a stable suppi 
record 



^TabI6 11, Federal obligations for applied research to unlversltles^d 
QMUeggs by agency: fiscal years 1971 and 1979*81 ^ « 



Agency 



Total 

Department of Health and 

Human Services 
Deparimenjof Defense 
Deparlmenfof Eneroy 
^Department of AQrlcuHure 
Ail Others ... . . . , . 



{Dollars In millions] 

1 

Actual 



1971 



$558 



^252 
65 

» 17 
43 
125 



1979 



$1,275 



686 
115 
107 
114 

253 



Average 
annual 
percer^t 
change 
1971-79 



10 9V# 



13^ 
74 

260 
12,3 
0.3 



V 



Estimates 



1980 



$1,370 



752 
118 
111 
122 
277 



Percent 
Change 
197^ 



81% 



96 
26 
38^ 
66 
92 



1981 



Si ,466 



788 
131 
127 
122 
300 



Percent 
change 
1080^1 



6-6% 



4.9 
112 
14 6 

86 
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Chart 14, AnniMl parcMt oh«io«> Ftdtrttf R*D obHQailom ^ 

to universities and coHeges 



tot Wt^ a- ^ =i 

nual fate of growth in Federal R&D ^pporf 
to ihc academic sector was 2 1 pciccnt in 
constant dollars, " and between 1976 and 
1979 ihij fate increased to 7 2 percent, only 
to be followed by c$tiinated real dectints in 
both 19B0 and 1981 (chan 14) At present, 
university managers are experiencing 
rapidly increasing research costs, and they 
recognize that they may have to turn to new 
souiccs of support tf growth in research is to 
continue The relatively conuollable por- 
tion of the Federal budget (where R&D pro- 
grams are found) is the most vulnerable area 
for cost-cutting measures, such as those in- 
tended to county inflauon Federal 
research suppon that devolves on univer- 
siucs and colleges is unhkely to be exempt 
from the sucsscs and strains in other Federal 
budget areas, and the possibility of continu- 
ing real dechnes in such support strong 

In 1980 ao estimated 68 percent of 
university and college KScD funds was pro- 
vided by the Federal Govcinmeni, 2i pei 
cent by universities' own Purees, 7 percent 
by nonprofit organizations, and } percent 
by industry Of these sectors, industry* 
despite its small share, appears to have the 
greatest potenual as a ftmire source of sup- 
port Andt at the same time, industry ap- 
pears to be the sector that could best benefit 



In coo«tafln^ {W2> iM\wti^ 




markets, as well as at home - 
- Before World War II acadeima and in- 
dustry enjoyed a producuve relauonship m 
whKh each helped support the other s mis- 
sion In the ensumg years the links between 
the two sectors weakened, and bamers 
developed that many feel must now be 
overcome if the mnovauon process ;s to be 
productive 

Efforts have already been made in this 
dtrecuon to buiJd ues between industry and 
umveisiues. both With and without Govern- 
ment assistance Several Federal agencies. 
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mdudmg NASA, DOD, Commerce, DOE, 
and NSF are trying to facdiute the process 
NASA, and DOD have formed university 
research consortia to duect academic 
capabiliues towards the soluuon of specifi^ 
technical problems with industnal ?;unifica 
uons 

To encoura^ innovation-Commerce has 
admmistered a program to narrow the gap 
between umversiues and industry with 
respect to the mtroduction and appiicauon 
♦ of technologies^at might improve interna 
uonal compeutVenes^ Funding from Com- 
merce has becn/providcd to univtrsiues for 
analysis of the structure and operauons of 
"trade-impacted" indusuies Working 
with business experts, umversiues have for- 
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mulatcd detailed plans for mdustries, 
process iniuatcd m the apparel, consumt 
electronics, steel and footwear mdustr^^ 
The new administrauon decided t 
elimmate this Commerce mnovaiion pr« 
gram as pan of the' 1982 budget rc?isioo 
and it will be phased out at the end of 198 
The NSF Industry-University Coopcrath 
Research Program, stancd ig 1978. sponso 
two types of program to encourage mtcrsc 
toral cooperation The first etKouragc* loi; 
university-industry cooperative rcscart 
centers. NSF provides seed money for the 
centers and gradually, over a 3- to 5-yc 
penod. Federal funds are replaced wi 
private funjls. The second mvolves discrc 
umversity-industry projects,' in which Ttl 



ufuvcmcy pomoo 15 supported by ihc 
fcdmi Govcrajncni and chc indusuiai por- 
uon 15 cost-shared wich indusuy Ihc^e gL- 
uviijcs, while conunuing» were uka ex- 
pamded in die iy82 budget. 

Joini projects csiabhshed wichuMi Pedersd 
supppn, such as die Mons4ui(o-Harvard aod 
Exxon -MU projects, appear co be on die 
^'mc In some cases industries have 
discovcTtd dial universiucs can be effccuvc 
suppliers of bUsic research Bell 



Iabgrai*bfnc^» fci example, jnamuim a 
numbci of .individual sueniific and 
lechnjcal arrangemenis with uruversiue^ 
acro^ ihe Nauun The Calif crma Insuiuie 
of Technology conducts several indasmal 
associates piograms, providing regulai 
lacts bcfweea university M^ienusts and la 
dustnal executives 

Efforts to encourage furdici university- 
industry relauonships in science and 



cngmcciHig have leccnJy been mav 
duoMgh (iic A^uance ^umi ieseaii 
guidelines by itit Depamncni of Jus-u 
Antitrusv Divi:>icin and by Icgislau 
changes in the pa Lent law thai allow uUivc 
»iiies» ^lall vcmpanies, and nonpiol 
</igariaaiiuri^ gieaici vunuol ovci the Aesul 
of re$earch As funher efforts are made 
reduce institutional barriers, industry m: 
pioviJc an inciea^mg share of uriiversi 
R&D suppon 
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section 4. 



geographic 

m 

distribution, 1979 



In 1979 the 10 agciKiw paiucipaung in 
ihc geographic ponion of the survey 
fcponcd a total of $27 ?• billion in R&D 
obbgauons, more than 96 percent of the 
federal R&D total' A^xh^i year These 
agencies also reponcd $^4 bilhon in R&D* 
plant obhgauons 

Dau were reponed on a prune contract 
basis, although adcbuonai dau were ob- 
tained irocQ NASA on the effects of fusi- 
uer subcontracung in 1979 ^Mhe NASA 
dau indicate that when subcontracting is 
taken into account, most Sutes show an in- 
acase in share oi the R&D total as a result 
, of funds subcontracted out oi Caiifomia, 
the largest recipient Sute, Some change in 
ranking occurs. Ifiit thi same Sutes remain 
in the leader group * 



synopsis 



In 1979 every Sute and the DistrKt of 
Cwt**niba rcutivcd ftdei-tl R&D sup 
pon CaTifonua received the largest 



Scmce^ the EormcMuJ Pmecuoo Attoty the {^loooftl 
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amount — $6 3 bilhon. South Dakou the 
smalfcst amount— $10 2milhon 

• Eight Sutes— Calif ornja. Maryland 
Massachusetts^ New York, Texas, Penn 
sylvania, Ohio* , and Florida— each 
showed more than $1 billion in Federal 
R&D oblig^uons (chart 15) The same 

. situauon prevailed for the first four of 
these Sutes in 1974, 1975* 1976. and 
1977» and for the first five in 1978 

• Nine States, including the Dmria of 
Colun)bia* were recipients of Federal 
R&D funds in the $500 million to $1 
bilhon category in 1978 



Nineteen Sutes rcflcaed suppon levels 
between $ 100 million and $500 millito 

* 

Fifteen Sutes received less than $100 
million in funds for Federal R&D 
performance 

In 1979 a total of 36 Sutes each received 
more than $100 milhon m Fed^jk^R&D 
suppon, and 19 Sutes each acCbumcd 
for more than 1 percent of the Federal 
R&D total Whereas d9llar^aniounts to 
the States #td to increase^ ^ number 
of Sut^cceivmg 1 percent or more 
tends to remam the same 



■"chart 15. /oistrlbutlori of total Federal R&D obligations by State: 
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trends in state 
support 
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Tabl9 12. Distribution of Federal R&D obligations to the 2p States leading 
such support In FY f979 foj- selected years 

(DollafS in millions] 



Over the 17-ycar period that dau have 
been collected oa the distnbuuoa of 
Federal R&D obligauons to the various 
Sutcs, one 'half the Sutcs have accoimted 
for approxunately 95 percent of the total. 
Each year, between 16 and 18 States have 
each accounted for 2 percent or more of the 
Federal R&D total, and these States, with 
few exceptions, have been the same ones, 
year after year, even though their rank order 
has changed (table 12) They are the Sutcs 
that offer esublished industnal R&D 
capabilities and skills and /or contain 
Federal intramural facilities and umvcnity 
research complexes where the most ad* 
vaiKed scientific work is undenaken They 
are the Sutcs most useful to analyze for 
their R&D capabiliucs as well as for the uQ' 
paa of Federal suppon on their insutuuonl 
and economics. 

Throughout the penod for which dau 
have been collected (1963»79) California 
has been, by a wide margin, the dominant i 
reapient Sute for Federal R&D grants^ con- 
tracts, and dirca payments, from 35 per- 
cent otihc federai R&D loul m iy(>^ the 
share ot Caiitorma <lroppeci steadily lo a iow 
ot zi percent in ly/^. but rose thereafter to 
the present ievel of z4 percent. The penod 
ot deciine comcided generally with a dctiinc ^ 
in^ndmg for NASA programs and either 
deCiincs or very slight uKrcases in funding 
ior DOD R&D programs 

Together, these two agciKiCS accounted 
for more than percent oi ihc Caiifoma 
toui in iy(>3, bui by iy72 then combined 
share was much closer lo 8u percent. The in- 
lenm penod covered the phaseout of the 
NaSA ApoUo program and the culmma- 
uon ot a number of DOD dcvclopmcni 
programs, mciudmg the B-i advanced^ 
siraicgic bomber and ihc Minuicman 
ballistic missile ^ systemv^ Smcc 1972, 
however, both NaSa and D^JD have pt- 
panded chcir R&D acnviucs tn Cahforma m 
coonccuon with such programs as the space 
shuttle, Che Irideni i missiic system, and 
b^isuC* missiie sue detensc <chaA lO and 
uWe 13>. 

Maryland* which hasvJbecn che second 
rcapieni irate since lyi^ i, has iiKreascd m 
sharc-of-iotal since i963, when the share 



Stale / 


1963 


1969 / 


1973 


1978. 


19' 


TOidi, all oiates ■ «. 




$15,355 


$16,468 


$25,620 


$2?. 




Percent <^strlbutlon 




Callfornisu. * 


351% 








24/ 


MaryJand . * * . - 


55 


6 3 


87 


83 


81 


Massachusetts 


42 


50 


58 


66 


7/ 


New York . , , . 


77 


7 2 


5 7 


50 


41 


Texas. . / , - . 


32 


45 


39 


i2 


4,' 


Pennsylvania 


36 


4 U 


o o 


0 Q 
O 9 


Zi 


OWO 


25 


28 


29 


33 


Zi 


Florida. 


28 


5 8 


58 


37 


3( 


New Mexico 


28 


2^ 


28 


39 




Virginia . ? . ' ^ . 


13 ' 


*1 9 


34 


34 


3^ 


Washington.. . . 


2.7 






3 4 


3- 


Missouri 


19 


9 


4.2 


32 




District Of Columbia:^ 


33 


29 


28 


31 


2£ 


New Jersey ' J 


33 


46 


47 


20 


z: 


Tennessee , . * * 


1 2 


1.2 


12 


25 




Alabama . ""N 


2.0 


23 


22 


19 


2.( 


IIIIaAIq ' \ 

niinvi9 * \* • 


17 


16 


18 


22 




Colofado 


20 


1 7 


23 


15 


u 


Connecticut / 


1 1 


15 


10 


12 


1.: 


Michigan . 


13 


1 1 


1 1 


1 4 


r 


All other States' • . 


10 8 


11 5 


99 


113 


in: 



source N»tK>ft*i Sc}«oct f C>vn^tion 



was less ih^ 6 percent* w more 8 p^^ % 
cent in i>7^ Tlu^ uend ii> iaigely cprpl^ed 
by ihc numerous ^uid growing Federal Ra^D 
mstallatigns m chis State, typified by ihe 
Nauonai Insurutes of Healih (I^HS>, ihe 
Naval An Tert Center (QOD>. the Army 
EdgcwcK>d Arsenal Laboratories iDOD>, ihe 
Nauonal Bureau of Standards ^Commerce), ^ 
ihe G^dard Space FUghi Centci (N ASA> . 
and. the Agriculrund Rcseaah Cenici 
(USDA>, In 1979 cwo-ihirds of ihc Federal 
R&D<ffort in Maryland wa^ carried out by 
mtramural performen . 

Since 1973 Massacfatisetis has been ihe 
ihird State in Fedcfai R&D support, ihc 
Massachusetts share rose from 4 peJtent of 
the total, in 1963 tv more ihan 7 percent m 
1979, Throughout this penod DOD pro- 
nded ihc largest amounf of support — two- 
ilurds of all Federal R&D obligauons 
directed 10 the Sutc^m 1979 DOD, and 
DOE have been rcspoosAblc foi most'* of ihc 
increase in funds ti> Massachusetts in ihc 
past several years, and the mcreases from 
ihcse agenciCS m 1979 were ^bsvanual The 
largest simouncs ^c durecied Andusui^ 
performen with univentucs and colleges 



next. HHS an4^D also make cxten 
use of uruversity >lulls in Massachusetts 

New York, fourth in amount of Fed 
R&D support, reflects a dechnc in share 
total from nearly 8 peaent i^ 196'5 to 3 f 
cent in 1979 DOD. HHS. and DOE 
coucrted foi njraily 90 peaent of the ^ 
York total in 1979. Almost one half of 
Federal support was directed to indusr. 
firms and one fourth w uruversitics and 
leges. The primary reason foi the decUn 
Federal R&D funds 10 New York in 
1968 75 penod was the drop in NASA1 
port to performers in ihc State <,ombi 
With some decline in DOD suppon In 
cent years funds 10 New York have shov 
nsmg trend, laigcly from DOD. HHS. : 
DOE programs 

Since 1974. Federal R&D obligation 
Texas have increased, havmg previo 
fdien from a 1968 high point At tbat t 
ihc Tcxai share vf roial wasjS percent, o: 
pared with 4 peaent in 1979 DOD : 
NASA have always been the chief 9%i 
sponsors of J^&D performance in this St: 
^d most of ihcii support has been diret 
to industnal firms 
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Table 13. Federal R&D obllgatfons by geographic division and 
State for selected years 

* • 

{Dolltf9 mOlfon9) 



< - 








Avaraoa 














annual 














parcant 




Parcant 


f 








ch&nga 




change * 


DMsion And St«t6 




, 1969 


1978 • 


1969-78 


1979 


1978-79 


Total, all $ute5^ 




$15^6 


$25.6198 


59% 


$27,9168 


90% 


Pacific . • 






7^1 


46 


7,855.6 


90 


Alaska 




696 


487 


-3^ 


459 


-57 


California 




4^.8 


6.141 1 


41 


6^0 


10 8 


Hawaii 




37 7 


446 


19 


40.8 


-86 


Of agon 




361 


95^ 


114 


1001 


51 


^ashif^ton 




3612 


878.3 


97 


864.8 


-15 


South AHantlc . 




2.9613 


5^7 


67 


<5.7269 


63 






16 1 


111 


- 4-3 


14 4 


30 1 


Dlstact of Columbia 


4 


444 3 


792-3 


66 


768 4 


-30 


Flori<ia 




^ 8845 


W6 


08 


1,017.3 


* 74 


G^ofQla 




276^ 


155 7 


^ 62 


184 4 


13^4 


hfaryl&nd 




961^ 


2J260 


92 


2,359^ 


110 


Nofth Carolina 




585 


1923 


14 1 


2209 




South Carolina 




171 


118-3 


24 0 


1143 


-34 


Virginia 




, 2863 


8721 


132 


9403 


78 


Wa^tVifQinla 




160 


'733 


185 


1072 


462 


Mld^la AtlanJic ~ 


J 


2,436 1 


2,8022 


1 6 




11 1 












NewJafS«y . 


/ 


706^ 


5225 


-33 


6493 


24 3 






1,107 0 


1^1 


17 * 


1^1 


62 


Par) n sylvan la 




6203 


9957 


54 


1,0999 


105 


New Er>^af><J 




1,066 7 


1 


8 3 


2,685 1 


204 






223 6 


299 8 


■ 33 


3284 


95 


^Mftina 




14^ 


254 


66 


231 


-90 


Maasachusatts 




775 0 


1,6933 


91 


2.0623 


218 


New HampsMra 




310 


687 


^ 92 


941 


370 


Rho<}a larand 




328 


1203 


15 5 


1407 


169 


Vafmoftt # 




90 


237 

• 


113 


36^ 


543 


Moofltaln 




J.136 7 


2,0779 


69 


2^7 


89 


Arizona 






163.4 


64 


201 ^ 


23-3 * 


Colofa<JoX' 




2644 


3932 
107 0 


45 
4 Q 


4422 
147 1 


M2 5 
37 4 


Montana 




8^ 


27^ 


142 


416 


515 


N4Ya<}a 




'23t3 ' 


1967 


-19 


2221 


129 


New Mexico 




426^ 


967 4^/ 


9^ 


956^ 


-S2 


Utah 




49^ 


161^ 


14 0 


2116 


30-8 


WyomloQ 




6^ 


406 


221 


410 


.5 


Eaat North Can UaJ 




1^-3 


2.010 4i 


75 


2,097.8 


44 


iilinois 




2512 


564^ f 


94 


5472 


-30 






106^ 


106.1 


-01 


1220 


129 


Mich^Qafk ^ 




167 4 


367^ 


91 


2644 


-281 


OhJo 




43^6 


8583 . 


- 79 


1,053!^ 


227 


WIsoonain 






1119 


32 


Ill 0 


- -8 


Wast South Central 




894^ 


1^0 


50 


1/W2 


Af 


ArKanaaa 




74 


42.4 


21^ 




-120 


tjoustana ^ • f 




171^ 


1627 


-06 


2091 




OKi^voma 




2ai 


1050 


202 


701 


-332 


Texaa " 




695l0 


1,07a9 


50 


1,137 7 


5^ 


Eaat South CantraJ. 




597^ 


i;277l 


6^ 


1^7-3 


55 


>^(a&ama ^ 




3584 


4S37 


34 


5596 


157 ^ 


KantucKy.^ 




214 


62.1 ' 


12^ 


430^ 


-307W 


Mlaataaipp) 




260 


871 


14 4 


100h7^ 


r 155 


Tafvoaaaaa ^ 




1^16-^ 


^ ' 644-3 


»14 4 


6441 


<1) 


Waat North Central 






1^7 


160 


1^^ 


22 


Iowa 




342 ^ 


68^ 


60 


849 


243 


Kaiuaa ^ 












^ a 


Mifltnaaota 




89^ 


177 7 


7.9 


^p2^ 


141 


MJaaourl , h 




141^ 


^7-3 ^ 


• 216 


7789 


«58 


Na5raaKa , 




113 




129 


313 


-66 


^ North Dajcota 




6^ 


283 


17 2 


334 


18 0 


SbuthDafcota 




54 


91 


6.0 


10 2 


120 


Outlying araaa 




116 


387 


14.5 


^ 394 


1 7 


Of f Pea abroad 




45.1 


459 


02 


* 577 


256 
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^ I- Ir .Kf .A-Ttr ►iif- .HT.^- ^►T<. »r.g <hh 

n 't.' JU IriUfi- vri) A^J'^' ^t"'^-* ^^fils 

orUri • hingrs Thf Iriding Ujui irrruinfu! 
in ihc same tank uidci in ihc 1 r4 
period while the 'Srares rhar rctcjvcd less 
than these four shifted their positions 
Thosr that w^rr among rhp Iradmg in m 
this period were Texas, Florida, Penn- 
sylvania New Mexico Ohio W-bhingron 
and Virginia Included -imong the leading 
20 were the District of Columbia. New 
Jewv Missouri Alabama and Trnnrsser 



distribution of 
funds by 
performer 

Because of the size of their R&D pro- 
grams, DOD. NASA., DOE, and HHS have 
had th^ chief influence on the distribution 
or R&D funds to the various States Among 
the 15 leading States in 1979, twelve re- 
ceived more Federal R&D funds from DOD 
•than from any other agency, two (i^w Mcx- 
ICO and Tennessee^ received chief suppon 
from DOE, and one (Texas) from NASA 
Second-place roles were assumed by DOE in 
SIX of these States, by NASA in three, and 
"by HHS in two of them HHS was the third- 
largest suppon agency m 10 of them 

The States with R&D performance 
capabilities most adaptable to the needs of 
these agencies tend to lead in R&D suppon 
These Swtes contain aircraft, aerospace, ^d 
electronics industries-^ concentrauons of 
university research talent, includmg 
modern medical research teams, and 
geography areas saic And suirable ^oj 
testmg oi misstles, aircraft, ^ptiLccialt and 
explosives Many of the leading "States are 
located on seacoasts 

When States are compared on the b^is of 
performing sectors, it can be seen that those 
that remain among the four or five leaders 
in receipt of Federal R&D funds year after 
year contain a strong balance of capabilities 
Thus, in 1979 California led in R&D obliga- 
tions directed to industrial firms, to univer- 
sities and their associated FFRDC's. and to 
other nonprofit institutions (table 14) 

Maryland led m Federal intramural sup- 
pon, and California was second Maryland 
was also a leader m Federal R&D suppon to 
industry and universities and colleges 



Chirt Ftd«r«I RAD support to the 15 Stittt !etdlnfl in such 
support la 1979 for Mlected y«arft 



CallfOfDta 



. r 



.10 



1^ 



Z5 



Massachusetts 
Nswyom 
t T^as 
Pefjnsytvania 
Ohio 
Florida 



1 



V 



V 



"1 



w/mmr////m 



V 



V 



VlfflWa^ 

Washffi^totl 

Missouri 
Olstncf on 



NewJ*r8«y 



V 



TennessM 



L 



Massachusctts was second after California 
m suppon to industry, universities and col- 
leges, and other nonprofit institutions 

New Vork was among the leading 10 
States in Federal R&D suppon to industry, 
to universities and associated FFRDC*s, and 
to other nonprofit institutions 

Florfda and Texas were among the 
leading 10 States to receive Federal R&D 
obligations for intramural and mdustrial 
work 

Concentrations of Federal R&D funds 
tend to follow patterns of performer 
distribution For example, the number of 



□ 1969 
^1974 
■ 1979 



universities and colleges performin, 
research for Federal agencies is felativel 
large, and thus, the 10 leading States i; 
Federal R&D suppon to the academic sectc 
made up just 62 percent of all Federal sup 
pon to that sector m i979 

By contrast* university-admmisterc 
FFRDC's are far less numerous and th 
leading 10 States m their use b^ Feden 
agencjcs accounted for 98 percent of th 
total in 1979 Other nonprofit institutior 
(including FFRDC^s). are also less abur 
dant, and the leading 10 States accounte 
for 81 percent of their use by Federal agef 
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ucs. In (he case of mdusui^ ftnn$ 
Uncluding FFRDC and intraufnural in~ 
stsdhuons t^c comparable ratios were 75 
percent for ^ch sector 



withoik plant icparatciy broken oi 
Thus.^n most States for which RA 
plant data are shown » the leading agcn 
IS DOE (table 15) 



Table 14. Federal R&D obligations 
to each performing sector in the 
10 States leading In support to 
that sector FY 1379 . 

[Doliars Ift millions] 



TOt«J 


S 7,796 


Maryland 


1,511 


.California 


$46 


District of CorumbJa 


527 


Ohio 


478 


Virginia 


465 


AJftbame 


370 


Fiorina 


366 


T«xa$ 


247 


Mas»acDu»«tt» 


242 


New Jersey • 


232 


All other States' 


1,812 


InduMnar fifms' 


Total 


S14.042 


CaJHornia 


^ 4,473 


Massachusetts 


1.121 


Texas 


681 


Missouri 


647 


WashJngton . 


636 


Penrisyfvanla " 


633 


NewYOrl( 


624 


Maryland 


,610 


Florida 


567 


Ter»ne5see 


528 


All other States* 


3,522 


jUniversttiGs and colleges 


Total 


S li,740 


^ Cattforn^a 


51$ 


' NewYortt 


378 


Massachusetts 


351 


Maryland 


212 


Pennsylvania 


194 


Texas 


183 


ininOiS 


154 


Ohio 


^ 120 


North Carolina 


106 


Mtchl^an 


too 


Ati Other States' 


' 1,424 



FFRt)C's adrnmistered by uolversjtiw 



Tot»J ^ S 1,486 

^ California ^ 
* New Mexico * 

Tlllr>ois 

NewYOrl< 

Massachusetts 

New Jersey 

Ccforado , 

Idaho 

West Virginia 
« Arizona 

All other States* 



Other rK>r^pfQfit Institutions' 

ToteJ f S 

CaUfornJS 
Massachusetts 
New Yort^ 

Color stfo 
Wash! region 
Pennsylvania 
District of Columbia 
Ohio 
fnirM>ls 
Virginia 

All other 3tstes\ ^ 

'inciwdvt F«der»Hy IwyM ffMtr^h (i*v*iosfmmn c*nt*f9 

•dmin<*t*rf4 by tWt uctw 

* nrKivde* ey tfyir>g «rtM ©ffiow »ixo*C 
* 

$OUAC& HtttOAti Scftrve* Fovixltt>Oo 



r&d plant 



• Among the 10 States leading in Federal 
support to R&D plant m 1979 . 6 were 
among the leading 10, and 9 were 
among the leading 15* in receipt of 
Federal R&D obligations 



• Three agencies— DOE. DOD, and 
NASA — accounted for 90 percent of all 
R&D plant obligations. DOE for 60 per- 
cent In the case of DOD and NASA» 
data for R&D plant arc undcrreponed 
since much of the cost of R&D plant is 
included within R&D costs that are 
reponed for cxtrariiural performers 



• In 1979 California received the most su 
pon for R&D pl^pt for the ninth si 
ccssive year, with most obbgations frc 
DOE but fairly large amounts fro 
DOD and NASA Most of the DC 
energy-related work supponed by R& 
plant at the E O Lawrence Livcrmc 
Laboratory was defense-related and th 
supponed by R&D plant at the E ( 
Lawrence Berkeley Laboratory rangr 
from solar energy to high-energy phySK 
New Mexico and Washington a! 
reflected R&D plant obligations frc 
DOE continuation of work on G>r 
busnon Research Facihty at the Sand 
Laboratory, N M , work on the hig 
intensity Neutron Source Facihty at L 
Alamos. N M » and work on the hig 
performance Fxiel Laboratory, Fu 
Storage Facihty, and Fast Flux T( 
Facility, at the Hanford Enginecrii 
Development Laboratory in Richlan 
Washington 



5te 



2 
118 
93 
50 
27 
23 
l6 
*4 
23 



1^19 

259 
248 
93 
65 
81 
56 
48 
40 
3d 
34 
^237 



Table 15. Federal oblations for R&D plant In the 10 States 
leading in such support by agency: FY 1979 

[Dollars in millions) 





Total 


DOE 


DOD 


NASA 


HHS 


NSF 


USOA 


DOT 


Total 


$1,394 


SS37 


$270 


$146' 


$53 


$30 


$23 


$23 


California 


400 


2^ 


95 


53 


4 


5 


2 


7 


New Mexico 


139 


126 


11 


0 










Washington 


87 


66 


0 












New York 


69 


- 57 


1 




' 3 


6 


1 




New Jersey 


65 


54 


1 










10 


Maryland . , ^ 


64 


(*) 


11 


9 


40 




2 




Illinois 


62 


60 










1 




Tennessee 


56 


43 


12 




1 


<*) 






Pennsylvania 


47 


40 


4 








1 


0 


Florida 


46 




24 


T7 




3 


(*) 




Another States* 


360 


136 


110 


66 


5 


15 


14 


5 
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a. technical notes 

b. . federally funded research and 
• development centers 

tatistical tables ' ^ 




Note 

The detailed statisacjd uWcs for this Tolumc have been published separately under one cover 
(NSF 5P-318). Included on pp. 43-48 in this volume are detailed suiWJial ublcs C 1, C 2. and 
G3, as ivell as a complete listing of all the ubles. 

Detailed statmical ublcs may be obtained gratis from the National Science Foundation. 
Washington, D.C. 20J JO, ' 
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technical notes 




cope and method 



Duiiug ihe March Ma> 1960 period 
a total of 39 Federal agencies anj theu 
subdivisions— 95 individual respond ^ 
ents^ubmltted data in response to 
the Annual Survey o/ Federal Funds 
/or Research and Development, VoJ- 
ume XXIX, developed by the National 
Science Foundation (NSF) and distrib^ 
utedjn January 1960. In nearly all cases 
the data received from the agencies 
were in terms of obligations and out 
lays incurred, or expected to be in- 
curred, regardless of when the funds 
were appropriated oi;whether they were 

' identifled In the respondents* budgets 
specifically for R&D activities. The ex- 
ueptiun was the National AerQnautii4i 

' and Space Administration (NASA)» for 
which the same Kinds of orarisactions 
were i-epurted in terms of budgei plafi, 
which approximates obligauons. 
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Fedeial agencies piuvided R&D data 
earlier to the Office of Management and 
Budjget (0MB) for inclusion in * 'Special 
AnalySiS K. Research and Develop- 
ment iA The Budgei oj (he Lmied 
States Cowmment, Fiscal Year id81» 
which was part of the budget document 
presented to the Congress in January 
1960. The administration later reduced 
a number of programs with the goal of 
producing a budget surplus as a coun- 
terinflationaxy measure. 0MB Issued a 
paper, "Research and Development Re^ 
visions to the Fiscal Year 1961 Bud 
get/' dated April 17; I960, summariz- 
ing proposed rescissions In flscal year 
1860 R&D programs and budget 
amendments to flscaf year 1961 R&D 
programs for leading R&D support 
agencies. The agencies, in reporting to 
the Federal Fund* survey for flscal 
years 1979, i96Q, and i98i, incorpo- 
rated these roviSions. The R&D data in 
ihe 0MB documents and in the Federui 



Fuiids surve> were based un the sair 
definitions and are reconcilable, b: 
the data In th^ Federal Funds ^urvc 
iA;vei smallei R^D Support agenda 
not covered by 0MB and are Jassifii 
in greater detail. 
/ 



definitions 

The definitions are essentially u: 
changed from prior Federai Funds su 
veys. 

1 research, development, 
and r&d plant 

ThiS heading, includes all direct, If 
direct, incidantali oi related ousts ^ 
Suiting from ui necessary to resean.* 




deveiopmeni* and R&D plani* regard 
.less of whether the research and devel- 
opment afe performed hy a Federal 
agency (intramurally) or performed by 
pnvate in^viduals and organizations 
under gr^ or contract (extramurally] 
Research and development exclude 
routiqe product testing* quality control, 
mapping and surveys* collection of 
general-purpose statistics^ experimen- 
tal production,' and the training of sci- 
entific personnel. 

a Research is systematic study di- 
rected toward fuller scientific knbwk^ 
edge or understanding of the subj^P^ 
studied. Research is classified as etttief 
basic or applied according to the objec 
tives of the sponsorf^g agency 

In basic reslarch the objective of Ihe 
sponsoring ^ency is to gam fuller 
knowledge or understandirfg of the 
fundamental aspects of phenomena and 
of observable facts vvilhput specific ap 
phcations toward processes ur prud 
ucts in minct 

In applied research the objective of 
the isponsoring agency is lo gam 
kno>vledge or understanding tiecessaty 
for determiniil^ the -means by which a 
recognized and specific need may be 
met. * 



b Def^elopment is systematic use of 
the knowledge or understanding gamed 
from research directed toward the pro- 
duction of usefuf materials, deviceSr 
syitems, or methods, including dej^jgn 
and develo^jment of prtJtotypes and 
processes It excludes (fOahty Control, 
routine product testing and produc^ 
tion 

* 

c R&D plant (R&D facihtiesf and 
fixed equipment* such as reactors/ wmd 
tunnels, and radid telescj^pes) includes 
acquisition oL construction of, major, 
repairs to, or altel^tions tn structures, 
worksp equipment, facilities, or iarfd, 
for :use in R&D activities at Federal or 
non-Federal installations. Excluded ^ 
from the R&D plant category are ex- 
pendable equipment and oftjce tumi-^ 
ture and equipiAeni j()bhgauons tur 
fo^reign R&D plant are limiidd lo Fed- 
erai hinds tor taciliues located abroad 
and used m support ot torOign research 
and development/ 



2. obligations and outlays 

a, ObligaUqns represent the amounts 
for orders placei^^ntp&cttf' awarded, 
services received* and similar transac- 
tions dunng a given penod* regardless* 
of when the funds were appropriated 
and when future payment uf money is 
required. * ^ ^ 

b Outlays represent the amounts tor 
checks issued and cash payments made 
during a given period, regardless of 
when the funds were appropriated ^ 

The obligations and outlays reported 
cover all transactions from all fimds 
available to an agency from direct ap- 
propriations, trust funds, or special ac- 
count receipts^ corporate Inconje, or 
other sources, including fimds appro 
priated by the Pjesident, that the agency 
has received or expects to receive The 
amounts reported for^each year reflect 
obligations and outla>5 for that year rfr 
gardless of when the fands were orig 
mall> authorized or receded and re 
gardless ^of whether they were 
appropriated* received, or identified m 
the agency's budget specifically for re- 
search, developmentyor R&D nlanf 

An agency makingfa transfer of funds 
to another agency inokjides such trans 
Xers in its report of oblikations and out- 
lays. The receiving agency does not re- 
port, for purposes of this survey, funds 
transferred to it from another agency 
Similarly, a subdivision of a P uag ency 
that transfers funds to another subdi- 
vision within that agency reports such 
obligations or outlays as its own 

Obligations and outlays for work per- 
formed in foreign countries include 
funds directly available to Federal 
agencies and special foreign currencies 
separately appropriated. The latter cur- 
rencies are derived largely from provi- 
sions pt Public Law 480, i&54, as 
amended 



3. cost coverage 

Fundf>» reported fur ifesearLh and d& 
veiupmpnt reflect full costs In addition 
lu costs of specific R&D projects, ihe 
applicable overhead lusIs are also in 
eluded The amounts reported iriolude 
the costs of planning and administer- 



ing R&D programs laboratory over 
head, pay of^ilitary personnel, and 
departmental administration 



4. fiscal year 

The.tiScal year in the Federal Gov- 
emm^t accounting period begins Oc- 
tober 1 of, a given year and ends Sep- 
tember ^0 of the following year, thust 
fiscal year 1979 b^gan on October 1> 
1978 and ended Sei^mber 30, 1979 



5. agency 

* 

An agency is an organization of the 
Federal Government whose principal 
ex^utive otticer reports to the Presi- 
dent The onh^cep^ion is the Library 
ot Congressfalso included m the sur- 
vey, whose executive otficer reports to 
ihe Congress The term subdiiU|ion re- 
ters to any major organizationaTunit o\ 
a reporting agency, such as a bureau » 
division, office, or service 



6r performers 

Performers *re either intramural or- 
ganizations accomplishing operating 
functions or extramural organizations 
or persons receiving sup^ort-or provid- 



ing services under a 



Qt or grant 



a Intramurat per^rtners'* Agencies 
of th^Federal Govj^mment, Their work 
is earned on direcdy by their own per- 
sonneL Obligationsiworted under this 
category are^or acuities performed 
directly by a reparimg^>^geilcy, or they 
represent funds tnat the ^agency ifans 
fers to another Federal agency for per 
formance of work The uhlmate per- 
former must be a Federal agency If the 
ultimate performer is not a Federal 
agency, the funds so transferred are re- 
ported by the transferring agency undei 
ihe appropriate extramural performei 
category (industrial firms, universities 
and colleges, other^nonjirofit Institu 
Uons J Intramural performance Ttt 
eludes the cusU> of supplies and equip 
menL esseritiall> of an ''off the shelf* 
nature, ihat arc. protuftd for use in "if 
uramund research and development , , 
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Also included a3 part of ihe inuamural 
perfonnance total are the expenses of 
Federal personnel engaged in planning 
and administering intramural and ex 
trai^ural R&O programs. 

* 

b Extramural performers: All organ- 
izations outside the Federal sector that 
perform with Federal funds under con- 
tract or grants Only those costs associ- 
ated with actual extramural R&D per- 
formance are reported, but these would 
include cost6 of materials and supplies 
to carry out R&D activities. Note thq^ 
costs of "off-the-shelf" supplies ana 
equipment procured from extramural 
suppliers and required to support m* 
tramural research and development 
should be cpnsidered as part of the 
xosts of intramural performance and 
not as part of the costs of extramural 
performance Extramural performers are 
identified as follows 

1. Industrial, firms: Those orgam* 
zations that may legally distribute'' 
net earnings to individuals or to 
other organizations. 

a Universities and colleges: Insti- 
tutions engaged pnmaniy in provid- 
ing resident and/or accredited in- 
struction for at leasl.a 2"year program 
^ above the secondary school level In- 
cluded are colleges of liberal arts, 
^schools of arts and sciences, profes- 
sional schools, as in engineering and 
mddic\ne» including affiliated hos- 
pitals, associated research institutes, 
and agricultural experiment stations 

iii Other nonprofit institutions: 
Private organizations other than ed- 
ticational institutions lio part of 
wKose net earnings inure to the ben- 
efit of a private stockholder or indi- 
^^vidual and other private organiza- 
tions organized for the exclusive 
purpose oT turning over their entire 
net earnings to such nonprofit insti- 

Federally funded reeearch and 
development Waters. (FFRDCsj, 

R&U-pertormingrJirganizaiiuns ex- 
clusively or subsMiuaiiy financed by 
the Federal Govemmem thai are sup- 
ported by the federal Govemmeni 
either to meet a particular R&D ob- 
lactive or. in some instances* to pro- 
vide major taciliues at universities 
tor research and associateduraimng 
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purposes. >EaLh oemei is admifus 

tered by one-of the above types of ex- 

tramural performer 

In general* all of the following cnte 
na are m^ by an institutional unit be 
for6 it is included in the federally 
funded research and development cen- 
ter category (1) Its primary activities 
include one or more oftheJpUowing* 
Basic 'research, appitefTesearch, de- 
velopmenti or management of research 
and development (specifically ex- 
cluded are l^rganizations engaged pri- 
marily m routine quality control and 
testing, routine service activities, pro- 
duction, itiapping and surveyst and in- 
formation di^emination); (2) it is a 
^parate operational unit 'within the 
parent organization or is orgamzed as 
a separately incorporated orgamzation. 
(3J it performs actual research and de- 
velopment or R&D management either 
upon direct request of the Federal Gov* 
emment or under a broad charter from 
the Federal Government! but m either 
case under the direct momtorship of 
the Federal Government; (4) it receives 
Its major financial support (70 percent 
or more) from the Federal Govemmenti 
usually from one agency; (5) it has» or 
is expectedl to have, a long^eim rela- 
tionship with Its sponsoring agency 
(about hve years or more)* as evidenced 
by specific obligations assumed by it 
and the agency, (6) most or all of its 
tacihties €0^ owned or are tunded un* 
der contract with the federal Govern* 
.ment; and {"f) it has an average anndal 
budget (operating and capital equip* 
ment) of at least $500iOOO 

V. SUte and local governments^ 
State and local government agencies* 
excluding State and local universi- 
ties ai\d colleges, agricultural exper- 
iment stations* medical schools, and 
affiliated hospiUls (Federal R&D 
funds obligated directly to such State 
and local educational institutions are 
included under the universities and 
colleges i^tegory in U'liS Survey J Re 
seaich auJ develupmeul uudei the 
Slate afid luoal g^^verriflifeiil aitegur> 
are performed eiihei directly b> State 
o\ lucal ageni^ies oi by othei orgafu 
^aciuns uiidai grams oi contracts firum 
Such agencies. Regardless of the ul 
(im^te perfurmei, Federal R&D funds 
directed tu State and local govern 
ments are reported under the State 



, arid local government category at 
no other 

vi> Foreign performers: Forei: 
citizens, organizational or gover 
ments, as well as international org€ 
izationa, such as NATO, UNESC 
WHO, Iperforming viork abroad 
nanced By the Federal Govemmer 
Exclude Ve payments to U.S. ag€ 
cies, organizations, or dti^ns pc 
forming research and developmc 
abroad for the Federal Govemme: 
the survey does not seek informatic 
on "offshore" payments. Alsqf i 
eluded are payments to foreign s>: 
entists performing in the Unit: 
States* 

vii. Private indlvidttala: Individ 
als receiving a Federal R&D grant 
contract award directly, in this a 
obligations are reported under 
dustrial firms.'V ^ ^ ♦ 

7. 'fields of science 

The fields of science in this surv 
are divided into eight broad field c 
egPries, each of them consisting of 

.number of detailed fields. The bro 
fields are life scLpnces^ p8ychoIo{ 
physical sciences^ environmental s^: 

* ences, mathematics and computer »: 
ences, engineerings social sciences^ ar 
other sciences not elsewhere cFassifie 
The following listing presents the fiel 
grouped under each of the broad fielc 
together with illustrative disciplines. 

a. Life sciences coexist of five d 
tailed fields, biological (excluding e 
vironmental)» envi^nmental bioto{ 
agricultural, medical, and life scienc 
not elsewhere clarified. Tl)e illustr 
tive disciplines provided below tmd 
each of these detailed fields arc^not 1 
tended to be sharp definitions,, th 
represent examples of disciplines gc 
erally classified under a given detail 
field A discipline, however, may 
JasSified ^under another detailed fic 
when the major emphasis Is elsewhe 
Research In bioc^ljemistry could be : 
ported as btol£}gical, agricultural^ 
medical, depending on the oriental! ^ 
of the project Human biochemist 
would be classified under biologic 
but animal biochemistry or plant h 
chemistr> would be under agricultui 
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Exainptes of discipiines under each ot 
the detailed fields ate as follows 
r Biological (excluding environment 
ial): anatomy: biochemistry; biology; 
biometry and biostatistics, biophysics, 
.botany, cell biology, entomology and 
parasitoloB^. genetics, microbiology, 
neuroscience (biological), nutrition, 
physiology, zoology, other biological 
n,e c* • 

Environmental biology, ecosystem 
sciences, evolutionary biology, limnol- 
ogy; physiological ecology, population 
biology, population and biotic com- 
munity ecology, systematics; other en- 
vironmental biology, n.e c.^ 

AgricuitumI agronomy animal sa 
ences food science and technology 
fish and wildlife forestry horticulrure 
plant sciences, soils and soil science 
phytopathology phytoproduction ag 
ricutture. general other agnculture 
n e c ^ 

Medico] internal medicipe neurol 
ogyi obstetrics and gynecology oph 
thalmology , otolaryngotogy pediatnrs 
preventive medicine pathology phar 
macology; psychiatry; radiology, sur- 
gery, dentistry, pharmacy, veterinary 
^ medicine, other medical, n e c ' 
Life sciences, n e.c ' 

b Ptychology deals with behavior, 
mental processes, and individual and 
group ohorauenslii^ and abilities Fs> 
choiug> iS divided intu three cate 
gones biolugiual aspects, social as 
pects, and psychological sciences not 
elsewhere classified Exaiiiples uf dis 
Clplines under each of these fields are 
as follows. 

Biological aspects expeiiifvenlal 
psychoiug>* aaimal behaviLri, clim*^! 
psychology, comparative psychology, 
Ethology 

Social aspects social psychology^ 
educational, personnel, vocational psy 
chology, and testing, industrial and en** 
gineering psychology; development and 
personality. 

Psychological sciences, n.e.c* ' 

c. Physical ^sciences are concerned 
with understanding of the material 
universe and its phenopienap They 
comprise the fleids of istronomy, 
chemistry, physics, and^^j^tiystcai sci- 



ences not elsewhere classified Exam 
pies of disciphnes under each of these 
fields are as follows: * , 

Astronomy laboratory astrophysics, 
optical astronomy, radio astronomy, 
theoretical astrophysics, X^ray. Gamma- 
fay, neutrino astronomy. 

Chemistry, inorganic, organo-metal- 
he. organic, physical ^'^^ 

Physics acousticsr atomic and mo- 
lecular, condensed matter elementary 
particle^ nuclear structure^ opticst 
plasma 

Physical sciences, n.ex ' 

d. Envtromnental sciences Iterres* 
tnai and extraterre stria ij are concerned 
(with one exception) with the gross 
nonbioiogical properties ot the areas of 
the solar system that directly or indi- 
rectly ,afiect man s survival and wel- 
fare; they comprise the fields of atmos- 
pheric sciences, geological sciences, 
oceanography, and environmental sc^ 
ences not elsewhere classified. The one 
exception is that obligations ior studies 
pertaining to life in tlie sea. or other 
bodies of water, are reported as support 
of oceanography and not biology Ex- 
amples of disciplines under each of 
these fields are as follows 

Atmuspheric sciences aeronvEn^, so 
lar. weather modificativn* extraterres 
inal atmospheres, meteorology 

Geological ' sciences engineering 
geophjSiL*. general geUug>, geodes> 
and gravity, get^magnetism. h>'drulog>. 
inorganic geochemistry, isotopic geo- 
chemistr*. organic geochemistry, lab- 
uratury geoph^si^-s* paleomagnetism. 
paleunivlvgj.'^phjsical geograph> and 
cartography; seismology, soil sciences 

Oceanography: biological oceanog- 
raphy, chemical oceanography physi 
cal oceanography, marine geophysics 

Environmental sciences, n.e.c* 
e Mathematics ind coipputer sci- 
ences employ logical reasoning with 
the aid of^^bols and are concerned 
with the au|lopment of niethods of 
operation eSHbylng such symbols, and 
in the case oTcomputer sciences^ with 
the application of such methods to au 
tomatedl information systems. Exam 
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pies of disciplines under each of these 
fields are as follows. 

Mathematics algebra; analysis; ap- 
plied mathematics, foundations and 
logic, geometry, numerical analysis; 
statistics; topology 

Computer sciences 'programming 
languages; compiler and information 
sciences (general); design develop* 
ment. and application of computer ca- 
pabilities to data storage and manipu- 
lation, information sciences and 
systems, systems analysis. 

Mathematics and computer sciences. 
n,e,c ' 

f. Engineering is concerned with 
studies directed toward developing en 
gineenng principles or toward making 
specific scientific principles usable in 
engineering practice Engineering is 
divided into eight fields, aeronautical, 
astronautical, chemical, civil, electri- 
cal, mechanical, metallurgy and mate- 
rials, and engineering not elsewhere 
classified Examples of disciplines un 
der each of these fields are as follows 

Aeronautical aerodynamics 
Astronautical aerospace, space tech- 
nology 

Chemical. petroLgum. petroleum re- 
fining, process. ^ 

Civil, architectural, hydraulic, hy* 
drologiCp marine, sanitary and envirun 
mental, structural, transportation 

Eiectricai. communication, elec 
tronlc. power 

Mechanicui engineering mechann^. 

Metaiiiirgy^ ond matenais. ceftmic, 
mining, textile, welding. 

Engineering, necJ agricultural, in* 
dustriai and management. nuclear> 
ocean engineering systems.^ 

g. Social sciences are directed to- 
ward an understanding of the behavior 
ot social Institutions and groups and of 
individuals as members of a group. 
These sciences include* anthropology, 
economics, political science, sociology, 
and social sciences not elsewhere 
classified. Examples of disciplines un* 
der each of these fleids are as follows: 

Anthropology archaeology cyitural 
and personality, social and ethnology 
applied anthropology 




Eufnumi(^5, ecunuinemv5 and ecu- 
aumiu 5iaii8tiu5> hisiury uf ecunumiu 
ihuughip intematiunai ecunumicSp in- 
dustnal* labor* apd agricultural eco- 
nuniiL^p fnauryecoaumii^t jniuruecuri>; 
uiniv5p publlu linanue and fiscal poliu>p 
iheury* econumiu systems and devel- 
opment. 

Politicai science area or regional 
studies, comp^tive government* his- 
tory of political ideas, intemationa! re- 
lations and law: national political and 
legal systems, political theory; public 
administration. ^ 

Sociology comparative and histori- 
cal, complex organizations, culture and 
social structure, demography, group 
interactions, social problems and sooal 
welfare, sociological theory 

Socioi sciences, nj& cJ linguistics, 
research in education • research in his- 
tory, socioeconojnic geography, re- 
search in law. e.g « attempts to assess 
the impact on society of legal systems 
and practices * 

h Other sciences not elsewhere 
classified includes multidisclplrfiary 
and interdisciplinary pro]e<;ts that can- 
not be classified within one of the 
broad fields of science 

8. geographic distribution of 
1979 r&d obligations 

a Ten agencies participated in the 
survey covenng the geographm^^tn 
button of obligations for reseai^t^and 
development and R&D plant These 10 
agencies accounted for 97 percent of 
total Federal R&D and R&D plant obli- 
gations in 1979, The respondents were 
the Departments of Agrlculturep Com- 
merce* Defense. £fierg>* Health and 
Human Services, the Interior, and^ 
Transpurtauun, ihe Envirurimenial Pru 
lectiun Agency, the Natiun^l Aerunau 
uu^ arid Spai^ Admirusiraiiun^ and ihe 
National Science Foundation 

b. Data were lequested foi the bu* 
(ual /Bai l^Td ill iemis uf ihe ^riAuipal 
liA^ijun (Stale ui uuil^ing areaj where 
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the wurk was performed b> the pnme 
uunirauui* grantee, ui iniraiiiural ui 
ganizatiun. where this irifurmaUun st^'^ 
nut available in their recurdsp the 
respuadents were asked lu a&{>i^n liio 
.ubiigauuns tu the Statep •ouiI>iAg ar^a. 
ui uffice abroad where, die b 3 prime 
contractor, grantee p or intramural or- 
ganization was located. 

c Obligations were reported for re- 
search and development as a combined 
amount 

d Specifically omitted from the geo- 
graphic survey were R&D obligations to 
foreign performers and obligations for 
R&D plant used in support of foreign 
performers Foreign performer data, by 
country, are reported in another part of 
the Federal Funds survey 

changes in repdrting 

Responses from the agencies in this 
sur^y, in the previous ones, reflect 
revisions-olfestunates for the latest two 
years of the previous report Such re- 
vision is'p^^'of th> budgetary" cycle 
From time to time responses also reflect 
reappraisals and revisions in classifi- 
catioiv of various aspects of agencies' 
R&D programs Wfien this occurs. NSF 
requires the agfhcies to provide revised 
pnor-year data to maintain consistency 
andxomparability with the most recent 
corfcept^. 

limitations of the data 
\ 

i^uads loi research and deveiupmeni 
are reported on a 3>>ear basis compa- 
rable with the ibSi budget, upon whiuh 
the data are based. The respondents 
have reconciled the data reported here 
with amounts for research and devel- 
opment provided to 0MB for tl^e ld81 
budget and later revised. The amounts 
reponed ior each yeaip as airead> stated, 
are the obligations ui uutia^s incurred 
in that year, regardless of when the 
funds were authorized or received by 
an agency and regardless of whether or 
not the funis were identified in the 
agency a budget speciflcall> for re 



6earc}i. develupme&t. and/ui R&D pic 
Data Submitted b> the Federal ag 
^.lesfui IdTd aie ^.ufisidered tu bead 
sinue the> represent virtually cc 
pleted uaiisautiuiiS. Amuuais repor 
fui 1^80 and 1981 are estimates m 1 
i!ie> are subject lu furlhei approp: 
tion. appprtionmentp or allocation 
Cisions The effects of those and otl 
later actions on 1980 and 1981 out] 
a;id obligations will Be reflected in 
next report 

\\ should be noted that respond 
judgment is often necessary in cla 
fying the data Most agency R&D \ 
grams must be separated by age^ 
. respondents from otheri larger \ 
grams because they are not identif 
as budget line items R&D progra: 
once identified, must then be furl 
subdivided into the survey categor 
Basic research, applied research, 
velopment. performers, and flelds 
science The . participating agenc 
however, have over the years de 
oped increasing skill and consisted 
in meeting the survey requlreme: 
When changes have been made 
agency reporting concepts, revisi 
have been incorporated i^to the bis 
ical data to improve the comparabi 
and consistency of the statistical ^ei 

Some agencies have not been able 
report the full cost of research and 
velopment. For example, the headqi 
ters costs ofCplanning and admitUs 
ing R&D programs of the Departmen 
Defense (DOD) [estimated at a fract 
of 1 percent of the DOD R&D total) 
ifbt included because this agency 
stated that identiflcation of the amou 
is impracticable , 

R&D plant data are also to some 
tent underreported because of the t 
fiuulry enuiuntered b> some agepc 
particularl> DOD and NASA. In Id 
uf>mg and reporting these data, Wl 
DOD reports ubhgatiuns for Jl&D pi 
undei the uinstructiun appropriati 
DOD is able to Identify only a sc 
portion of thd RAD plant stipport wit 
R&D contracts funded from the RDl 
apprupnauun NASA uannut separat 
^vAde^tlf> those portions oflndast 
R&D contracts applicable to R&D pi 
but subsumes R&D plant data in 
R&D data covering industrial per 
mance, although R&D plant data 
.other ^erformjng sectors are reports 



relation to other 
reports 

1 , federal support to 
uniyprsittes and cdHeges 

NSF uondubld a Mparate survey cqv 
ering Federal rupport tu individual l.oI 
Iege5 and uiu^ersiUes, Thii survey is 
l>a5ed on 4ata provided by the Federal 
ageuues undei the reporting system 
established by the &?inmitteci*an Aca 
demlc Sdence and Engineering (CASE) 
of the Federal Coundl for Science and 
Toduiolog> ,The reports re9ulting from 
these sunTeys are entitled Fsdeml Sup 
port (o Untirerstties. CuIJeges. and Se 
lected Nunpro^t Institutions and □ften 
are referred to as the CASE reports. 

Both the CASE and Federal Funds 
reports provide data on Federal obli- 
gations for research and' development 
and R&D plant to universities and col- 
leges and to unlversttyp-administered 
federally funded research and devel- 
opment centers iFFRDC'sj. The CASE 
reportf boweveri is based on obliga- 
tions of Federal agencies to each indi- 
vidual academic lostltuuoni vftxiie die 
Federal Funds report is concerned with 
obligations to uiuversmes and coUeges 
ts a performer group. The CA5E report 
additionally includes funds for non- 
R&D activities, such as science educa- 
tion and nonsctence support. Further, 
the CASE survey is based on reports of 
only 14 agencies (the Departments of 
Agriculture* Coimnerce, Defense, En 
<ergy; Health and Human Services; 
Housing a|id Urban Development; the 
intenor, Labori and Tranaporxauun, ihe 
Envuonmeniai Protection Agency, the 
National Aeronautics and Space 
Admtmstrauon. the Nauonai Science 
Poundauon, [he Agency for Intema- 
uoriai Development, and the Nuueai 
Regulatory Commission) wtiiie ihe 
Federal Funds survey is compotod of 
obligations of all agencies.. The 14 
respondents to CASE, however, ^c^ 
count for more than 99 percent of total 
Federal R&D support to universities 
^ and colleges and all obhgauuns (o um 
versity-administered FFRDC^s. 

The dlffttwit reporting procedures 
have led to the reporting of different 
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totals to <(he CASE and federal Funds 
surveySi as follows: 

a. The obligations for research and 
developomept to universities and col- 
leges reported fdr Federal Ffinds In 
>979 amoonted to $3*888 million, or 

million more dian die amuuni 
ported for CASE. Most pf this differ^ 
^nce \M be annbuted tu vanauun& ^n 
die amounts reported by Uie Nauunai 
insucutes of Heaidi (NIHj. The Federoj 
F unds R^ total lot NDl tnuuded funds 
iut General Research Support granisi 
wliereas fot ihe CASE survey ihese 
were placed under die category of 
general support fot sueni^i wtuuh is 
a fSi^R&D area under Uie CASE defi- 
iUtrm^ Otheti smaiiet differences were 
iound in the amuunts reported b> N5F» 
ihe Department of Agriculture, and il«e 
Department of the Interior. 

b. The R&D obligation total for uni- 
versity-administered FFRDC's, as Re- 
ported to Federal Funds, was 51,511 
million in 19^9 or SB^million les^ 
than reported for CASE For Federal 
Funds $120 million subcontracted by 
the NASA university •administered Jet 
Propulsion Laboratory was included in 
ultimate performer categories, while for 
CASE the subcontracted amount was 
included in the R&D obligations to 
FFROC s administered by universities 

c. Total R&D piant obiigatioru to 
universities and colleges reported to 
the Federai Funds survey were $42 
mittlon In 1979. or $10 million more 
tiian the amount reported to the CASE 
sufrey. ' 

>- 

d. Total R&D pla/ii ubLgatiuns to 
universiry-^dministered FFRDC's, as 
reported tp Federal Funds, were $414 
million tn 1979, oi $83 mtlliun mure 
than reported to CASE. 

The fuUuwmg factors shuuld also be 
considered m comparing die data ap 
peering in the two reportsr 

* 

For Federal Funds each agency in- 
cludes as part of its obligations the 
amounts transferred tQ other ag^cles 
fui R&D activities. A receiving agency 
does not report funds transferred from 
another agency. In the CASE survey . by 
contrast, the data are reported by the 



agency that makes the final distribu 
Uon of the funds to a given institution^ 
Thus, fbr the CASE survey, agencies in- 
clude funds received from other agen- 
Siles and exclude funds transferred to 
other agencies, the reverse^ of theKed- 
era] Funds process. While such trans* 
iers should bajance each uthei out with 
no resulting changes in total R&D ob- 
ligauuns. ihese reverse reporting prac 
uces add to ihe possibility of differ 
ences between die two reports. 

The CASE responses are Ok many 
cases prep^areU b> different operating 
units widiin each agency from those 
diai prepare the Federal Funds re- 
sponses. The CASE data are also vcl 
«eued several mundis eailiei than the 
Fedeixii fund dau. in iheury, altl^ougK 
diese conditions shouid nut add tu r» 
porting differences, in practice differ 
ences can arise. 



2. speaal analyses, budget 
of the united states 

In a section of Special Analyses* 
Budget of the United States Govern 
ment. 0MB publishes estimates of ob- 
ligations and outlays for researchi de- 
velopment, and R&D plant These data, 
as shown In "Special Anajysls K/Re* 
search and Development" in the IGdl 
budget do not provide as much detail 
on character of work and performeit as 
Fed^l Funds data, and they do not 
Include information on fields of sci-^ 
^nce or geographic distribution. 

^*SpeciaI Analysis K*' and Federal 
Funds utilize the sam^ deRnltions for 
research and develupment and for R&D 
plant the estimates for research and 
development published in the two re^ 
ports are comparable, even though mi 
noi differences exist The comparison 
between the two reports Is as^follows 



Total Mm) FUG oblt9 
fBiionsof doUrt] 







Fviaeo 


PY1961 


Hornm Fund* 




i3i9 


$365 


Special Antfysis K 






364 


(rtvtsa<n 


290 


Si 9 
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3. federal r&d funding by. 
^ budget function; fiscal 
- ^ y^ars 197^-81 

NSF published a spectal report under 
the above title, providing an analysis of 
Federal R&O programs by budget fi^nc 
tion categones. Federal Funds^oJum^ 
XXK. by contrast, reports on> R&D 
funding by ^encies rather than func 
itunal i^teguries The Federal Funds 
report provides obLgattonal data^lhex 
ihan budget auihoricy data, v^hich 
fonDed ihe basis fui ijie funatun report. 
The R&D budget auihoniy data for. 
1979-61 in ,ihe funuioA report were 
based on information provided tg OM^ 
by ihe agenues as bai^kground for 

Special Analysis K in the 1981 bud- 
gei^lus revised daia. Submitted lateit 
embodying budget changes Further 
program jnformauon was based on 
budget and budget amendment justifi- 
cation documents of the leading R&D 
Support agencies and information pro- 
vided directly to N6f by some ot the 
smaller agencies . 



4- Other reports 

a. Agencies may classify theu R&D 
programs for purposes other than those 
for which the Fet/eraJ Funds survey is 
conducted. DeHnitions and guidelines 
t^at are suitable to these qther piyfp^se* 
may result m information that is not' 
comparable with the data transmitted 
to NSF for Federal Funds. 

b The Budget of the^ Unned Swcj 
Goremmem, hsi^ tear i^^c souicc 
oi dau on outiap^ bui ihc NSF Jdixnuun 
of rcUuvely MOConuoiUbic oudxy^^iffen 
irom ihxt oi 0MB m ihxi 0MB dcsigasie^ 
outlap from pnot-ynu vontr^t^ and 
obhg^uons a» relxuveiy uncunut^iixblc. 
whereas NSF considirs this category ot 
outlays (O be iniually vot^crollablc and 
ihcrefoie different m cocKepi from fuccd 
cQ5t and open-ended programs iikc ^lal 
security*, veteran& i^umpensauun and pen 
sionst and mtercsi die riauunai debt. 
whKh make up ihc icsi of budget urKon* 
aoliablc outlays 

The lanei class of outlays aic uocon- 
iToUablc in <hat ihca d^^burscmenu flue 
tuaie with the provisions of ongoing la^ 



rather than with yearly authoruaaons a 
appropriauons All outlays th'at require : 
propnatio;} decisions by the Codjpcss 
considered NSF to be reladycly c< 
uollable, such outlaVs cover all p 
gtams i^ThcBudg^h 19Sl,p 398 

sources 

Dau on R&D funds m this rcpon 
years pnoi lo 1>32 were *,ompJed by 
Bureau of ihc Budgets and subsequent d 
weic^ based NSF *urveyi These dau h 
been published m picviou^ issuer oi i 
dCiies, but ceruiij adjasimcnu have b 
made 10, aJ:iiCve cumparabihry with 
latest reporung ^.onccpts evolved by 
agencies 

Supplementing ihc siausucal data i 
lectcd dirough itic NSF survey of Fedt 
agencies, a vaiiciy of sources weic used 
ihc icxt ol ihis lepvn, including ihc r 
rauve svaiemeriis submaied by ihc agen< 
III ihc NSF survey, published r^ord* 
lesumony presented by agencies to comn 
lees of ihc Senate and ihc House, the 1! 
BudgeK Appendix^ and personal (pOnt: 
with agency respondents 
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appendix b 



federally fundegl 

research and 
development center^, 

fiscal years 
1979-81 



? 



department of defense department of the navy ' ,i-^^SX^:?ngC 

Center for Naval Analyses (Univer- tuUons: ' 

Office Of the secretary of defense ^ ji,y of Roche*ter), Aihngton, VA ^ercpace CorporaUoD, a SeguDdo. 

Administered by other nonprofit inrti. department Of the air fOrCe C» Division. MITRE Corporation, 

tattoos: Bedford, MA 

IniUlute for Defense Analy«» (IDA), Administered by uniTereiUee end col Project Air Force RAND Corport- 

Arllngtpn, VA lege.; ^ Uon, Santa Monica. CA 
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ERLC ^^^^^^^^^^^^ 



department of health and 
human services 

national institutes of health 

Administered by industrial firms: 

Frederick Cancer Research Center 
(Latton Bionetiqs» Inc. Litton Indus* 
tnes), Frederick, MD 

department of energy 

Administered by in(ji|grtrial firms: ^ 

Bettis Atomic^l^er laboratory 
(Westinghouse ^^ic Corp)r Pitts- 
burgh. PA 

Hanford Engineering Development 
Laboratory (Westmghouse-Hanford 
Corp ). Richland. VVA 

Idaho National Engineering Laboratory 
(EG & G Idaho. Inc ). Idaho Falls. ID 

Knolls Atomic Power Laboratory 
(General Electni Company) a Schenec- 
tady, NY 

Liquid Metal Engineering Center 
(Rockwell International CorporaUon). 
Santa Susana, CA 

Mound Laboratory (Monsanto Re- 
search CorpO. Miamisburg. OH 

Oak Ridge National Laboratory 
(Union Carbide Corp.). Oak Ridge. TN 

Sandia Laboratory (Western Eleclnc 
Co • 4nc.-Sandia Corp Aibuquerque. 
NM ' ' . 



Savannah River Laboratory [EJ 
duPont de Nemours & Co . Inc.), Aiken. 

St. 

9 

Administered by universities and* col* 
leges: 

Ames Laboratory (Iowa State Univer-^ 
sity of Science and Technology), Ames» 
10 

Argonne National Laboratory (Uni- 
versity of Chicago and Argonne Uni- 
versities Assn ), Argonne. IL x 

Brookhaven NationaU^^bbratory (As- 
sociated Universities, Inc ), Upton. Long 
Island. NY 

E O Lawrence Berkeley Laboratory 
(University of California), Berkeley, CA 

£ O Lawrence Livermore Laboratory 
(University of CaRfomia), Livermore» 
CA ' 

Fermilab (Universities Research As* 
sociation. Inc ). Batavia, IL 

Los Alamos Scientific Laboratory 
lUniversity of California), Los Alamos, 
NM 

Oak Ridge Institute of Nucl&r Stud- 
ies (Oak Ridge Associated Universi- 
ties), Oak Ridge, TN 

Plasma Physics Laboratory (Prince* 
ton University), Princeton* NJ 

Stanford Linear Accelerator Center 
(Stanford University), Stanford, CA 

Administered by other nonprofit insti* 

tutions; ^ s 

Pacific Northwest laboratory (Bat 
telleMemorial Institute) ^Richland, WA 



Solar tnerg^ Research Institu 
(Midwest Research Institute)* Golde 
CO 

national aeronautics and ' 
space aijministr^tion* 

Administered by universities and o: 
leges: ^| 

Jet Propulsion Laboratory (Califon 
Institute <^ Technology). Pasadena* ( 

national science foundation 

n 

Administered by universities and Cf 
leges: 

Cerro Tololo Inter*American Obser 
^''atory (Association of Universities i 
Research m Astronomy, Inc ). La Si 
ena, Chile 

Kitt Peak National Observatory (/ 
sociation of Universities for Reseir 
in Astromomy. Inc ), Tucson. AZ 

National Astronomy and lonosphi 
Center (Cornell University), Arecil 
PR 

National Center for Atmospheric I 
search (Univeftrty Corporation for / 
mosphenc Research). Boulder. CO 

National Radio Astronomy Obsen 
tory (Associated Universities, In 
Green Bank. WV ' 

Sacramento Peak Obs^atory (/ 
sociation of Universities for Reseai 
in Astronomy. Inc ), Sunspot. NM 




appendix c 



/ 



detailed statistical 
tables 



RMearchp Devefopmmtt and R&D 
PItrrt y 



c-i 



Overil sommaiy FY 1979, 1960. 
^1961 ' 
C-^ By apency FY 1979. 1960, »xJ 
t t981 



RMMrch and Development— 
Agency, Character of Wbric, and 
. Performer 



C-3 



C-7 
C-9 



By •Qancr FY 1979. 1960. ano 
Wl 

By a^rtcy ar^d dtmtitv of wpfK 

FY 1979 
By agency ind cht/«ctw of wofic 

FY 1960 (wt) 
By agency and ctw9Ctm of wofic 

FY 1961 (••t) . 
By apancy and p^rlonnir FV i979 
By agancy and pf^ocTDtr FY 1960 

By agancy and partonrwr FY 1961 
(aat) 



Total Reeearctv—Agency, Performer, 
and FMd of Science 



C-10 By agancy and parformaf FY 1979 
C-1) By agtncy andparfefmar FY 1960 

(aat) • 
C'^Z^ By agancy and partormar FY 1961 

(aat) . 

C-I3v By daUM Aald of adancr FY 

1979,1960^1961 t 
C-14. By agancy laid of adaoca FY 

1979 ..... ... 

C-1& By agancy ^MldoTadanda FY 

I0e0(aat} > 
&16. By agancy and laid of acianc* FY / 

1961 {aat)". 



1 7 Psy^*w*ogy arid Ha aoences by 
agancy ml cM^ad Md of ftc»^ 
onc^t FY 1979 

C-16 Psychology and Ha aoancas. tjy 
agancy and detaMad ftatd of $Cb 
anca FY 1960 (tst) 

C-19 Psychology and Ha sciaoces, t>y 
agancy and dotaiM Uta of sci- 
ences FY 1961 {tst) 

C-20 Physjca^ and anvironmaneaf so- 
ancas. by agvncy and douiM 
Mdof dtianca FY 1979 

C-21 Phyaicai ind*Vwifonfwntal so 
ancas, t>y agancy and dataiM 
Mdofsoanoa FYi960(ast) 

C-22 PhysicaJ and anvifonmanW 8Ck 
ancas, t>y agancy and (Ma«(ed 
Md of soanca FY 1961 (ast) 

C-23 Eng^iaaringp ty 9Q9frci and datatfad 
Mdofsoanca FY 1979 

ZrZA Englnaaring t>y agancy and da(aiiad 
Mdofacianca FYl960(a«l) 

C^2S. Engnaartngp t>y agancy and datiMad 
> Mdof acianca FY 1961 (ast) 

C-26 Mcthamstica and compUw a6enoaa 
and n aodal tda^^p t>y agancy 
anddataMMdoftbanca FY 
1979 . ^ 

C-27 lylax^l{ntttca and ooKrpMt towo^ 
and In social scianoas, by agancy 
anddaWadMdofacianca FY 

1960 (ast) 

C-2S hAtthamatfoaandcompularaciancoa 
and in aocial ac»ancas, by agancy 
anddaWadMdofac^anca FY 

1961 (ast) ^ 



Baaic Research— Agency, Performer, 
and Reld of Sclef>ce 



C-29 
CM 



By agancy and 
By agancy and 
(ast) 



FY 1979 
FY 1960 



C-3 1 By agency and pafformei FY 1961 
(est) 

C-3^ Bydet^f^of scienca.FY 

1979^ 1960. and 1961 
C-33 By agency and fiM of soence FY 

1979 

C-34 By agency and field of soence FY 

1960 (est) 

C-35 By agency and field of soence FY 

1961 (est) 

C-36 Psychology and He soences, by 
agency and detatM fields so- 
ao3e FY 1979 

C-37 Psychology and He sciences, by 
agency and deMad field of so- 

^ enoe FY 1960 (est) 

C-M Psychology and He soancae, by 
^ agency and detailed field of acK 
, anc^ FY 196* 

C-39 Physical and enwonmenUJ aci- 
anoes, by agency and deUiM 
field of soence FY 1979 

C-40 Phystcai and environmental ac^ 
anoatp by agency and'dataM 
field of science FY 1960(a8t) 
Physical and environmental sO- 
ancaSp by agency^nd dataHed 
field of soence FY 1961 (est) 

CM2 Engineartngp by agency and detailed 
field of soence FY 1979 / 

C-i3 En^tf^eertng, by agency and^tiataMad 
fiel^ of science. FY 1960 (ast) 

OU Engiriaering, by agency ^ detailed 
field of sdenoa FY I96l (aet) , 

C-iS Milhamttica and computer aderKaa 
and in aocial acfencaa, by agency 
and detailed field of adanoei FY 
1979 

C-46 Mtthemttlcaandcomputaracianofll 
and In social sdartoas. by agency 
and detailed field of adanca FY 

1960 (est) 

047 Mathematics and computer adar^oaa 
artd'ln social sdenoaSp by agency 
and detailed field of science FY 

1961 (eat) 
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ApplM R#M<rch— Agtnc^t 
Performtr, anld Rtid of Scle^jce 

C-48 By agency and performar FY 1979 
C-49 By agancy and parformar FY 1960 
(ast) 

O50 By agancy and peffofmac FY 1961 

(ast) ' 
C-S1 BVdotaM f>akj <A soanoa FY 

1979, 1960. and 1961 
C-S2! By agancy and f>akj o< scsanca FY 

1S79 

C-53 By agancy and ^ o< soenca FY 

1960 (ast) 

C-54 By agaocy and f>akj o< soance FY 

1961 (ast) 

C-&5 Psyct>ok>gy and Ha soancas. by 

agancy 9nd d«(d«(ed field o< so- 

enca FY 1979 
C-56 Psyctxjtogy and M soancas. ty 

agancy and detailed Md o< sc»- 

anca FY 1960 (ast) 
C-67 f^syctxjtogy and Ha soancas. by 
' agancy and <5a(dited field of so- 

enca FY 1961 (ast) 
C-58 PhysicaJ and anwonm^ntaJ so- 

enoa$<. ty agancy and dataiM 

f>atd o< sdanca FY 1979 
C-S9 Physical and anvVonfT>antal.so- 

ancas. ty agency and <Jalai<ad 

fiaW 0* soance- FY i960 (ast ) 
Physical and anwoomar^al so- 

ances. ty agancy and dataMad 

fiaWo* soanca FY1961 (ast) 
C-61 En^neanng by agency and dataM 

fi^ 0* soanca FY 1979 i 
Engmeertny, by agancy and daUM 

f)a4d of soanca FY 1960 (ast) 
063 Eng»>eartng, by agency and detailed 

fteW of soanoa FY 1961 (ast) 
C-64 i» Mathamatk» and computer sciences 

and tfi sooal soences, by agency 

and deUHedfMd of science FY 

1979 , 

C-65 Mathamat)c$ and cocnpi^af sciences 
and in sooal soenoas, by agancy 
and dataMd Md of science FY 
I960(est) 

066 Mathematics and cocnpi^ar tfianc^ 
and In social tdencea, by agency 
and (JaUMad Md of tbeoce FY 
1961 (ast) 



□•velopmem—Agency and 
Performer 

C-67 By agency and performer FY 1979 
066 By agency and pertofmaf, FY 1960 
,(•«-) 

069 By agency and padormer FY 1961 
(att) 



R&D Plant 

C-70 By agency FY 1979, 1960, and 
1061 



071 By agency and perfoonei of the 

R&D the ptant supports FY 1979 

C-72 By agancy and perlormer of the 

R&D the plant supports FY 1960 
(est) 

C-73 By agackcy and perfocmer of the 

R&D the plant supportsrFY 1961 
(est) 



Total Reeearch Performed at 
Untversttlee and Coltegee— Agency 
ind Field of Science 

C-74 « By bataiM Md Of science FY 

1979, 1960, and 1961 
C-75 By agar>cy and fieW ofsoerKe FY 

1979 

C-76 Psychciogy and Sftsoer^Ges, by 

agancy and detailed 5e»d of so- 

ence FY 1960 
C-77 Physical af>d envifonmentaJ so-' 

ences, by agency and detated 

fieWof soence^FY 1979 
C-78 Engineer^, by agerxry and detailed 

f>e(d of soence FY 1979 
079 Mathernat)C$ and compotar soences 

and *i scoa* soences, ty agency 

and detaiJed few of soence FY 

1979 " 



0-90 Engmeehng. by agency and det^M 
fteldof sdenoe FY 1979 

C-91 Mathematics and computer sdances 
and In^sod^^aderKe^ by agancy 
and detaiM f>ekj of sdence FY 
1979 



Foreign Perfocmere— Reeearch a: 
<^ ^ Development 

C-92 By region, country, and agency 
1979 



Foreign Performers— Basic Reeec 

C-93 ^ By reg»on, country, and agency FY 
03^9 



Special Foreign Currency Progr« 

C-94 Fdf research and development, by 
agency FY 1979, 1960» and 
1961 

,C-95 For basic research, by agency FY 

1979. 1980, and ^961 
096 For appied research by agency FY 

1979, 1960^ and 1961 
C-97 For developmant by agency, FY 

1979.1960, and 1961 



Basic Research Performed at 
Universities and Collegea— Agency i 
and Reld of Science ' x 



G^raphlc Distribufioa-Resear 
/and Development and RftD Plar 



Oao By det^M Md of soence FY 

1979, 1960. and 196V 
oai By agency and Md of scHmoe 

1979 

C-62 Psychology and He adences. by 
agency and detaUed of so* 
er>ce FY 1979 
C-63 'PhysicaJ and environmental sch 
eno^. by agency and detailed 
Mdofadence FY 1979 
C-84 Engineering, by agertcy and detailed 

' fte«dpf science FY 1979 
065 Mathamatica and computer ibences 
and in sodal scter^oet, by agency ^ 
, and detailed ftald of science FY 
1979 



Applied Research Performed at 
Universities and Colleges~Agency 
^ and' Field of Science 



C-66 



067 



066 



089. 



By detaied Md of science FY 

1979, 1960. ^ 1961 
By agancy ^ftaCd of tdenOi FY 

197» , 

Paychofbgy and He adencea. by 
agency and'daMed IMd of ad- 
eft0frf\l979 

Physical ana arMronrnent^ sci* 
encea. by agency and det a iled 
Mdof science FY 19^ 



C-'Se Research, development, MO 
p<an(, by geographic dhMjn and 
State FY 1979 ... . 

099 Research and development, by 

State and performer FY 1979 
099A. Percent distribution to each pe^* 

hxTher , by Stiie FY 1979 
0996 Percent dMtutlon to each State, 

by performer FY 1979 

0100 Raeearch and development, by 

State and agfncy FY 1979 

OlOOA. Percent dIstrMfon of each agency* 
byStMe FY1979 

OlOOe Percent (fstrftxitton of each State, 
by agency FY 1979 

0*101 Reaearch and devetopment, by geo- 
graphic drvM)a StMe, agency 
and perlormer. ^FY 1979 . 

0-102 R&Dp(arK,bygaognphk:d(vlaioa 
State, arxl perlormer supported: 
FY1979 

0^103 R&D ptant by geographic dNWon. 

State, and agency: FT 1979 . 



Federal Intramural Personnel Co 

C-104 Total/asaar ch and devetopmant, by 
agency- FY 1979, i^^O. and 
1961 , 

C-105 Basic research, by agency FY 

1979, I960, and 1961 
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C-loe. AppMd miMrcti. by «g«nq^ FV 
1»79, 1960. and 1961 - 
CVI07 Devttopmtot. by •gency PTT979. 
/ 1960, and 1961 



HIstoftcal Data 



OUUAYS 

&106 Researct). (i«ve(£ipmeat, v)d R&D 
^ ptant, by •9«ncy FY 1970-60 . 
O109 , RM«rch tnd d«ve(opm«nt by 

agaocy FY mo^eo 
C-110 R&O pt^ by agepcy. FY 1970-80 

06UGAT10NS 

0111 Raaevci), devttopment and R&D 
pianl, by agency *FY 1971-81 



QrU2 Reaearch and developmeai. by 

agaocy; FY 1971-81 
0113 R&O ptant. by agency FY 1971-8 1 
C-114 Research and developmant. by 

character cA work and R&O plant 

FY 1971-81 
C-115 Total research, by selected agency 

FY 1971-81 
C 1 16 Basic research, by selected agency 

FY 1971-81 
0-117 Apphed research, by selected 

agency^FY 1971-81 
0118 E)evetopment, by selected agency 

FY 1971-81 
C-119 Research and developmer>t. by per- 

former FY 1971-81 
C-i20 Totai research, by performer fiscal 

years 1971-81 ♦ > 



C>121 Baste research, by pwiom^ fiscal 

years 1971-81 
0^122 Appbed research, by pedormer fis 

cai years 1971-81 
0-123 Oevetoponent, by pedormer fiscal 

years 1971-81 4 
0*124 Total research, by fietd of soence 

fiscal years 1971-81 
0-125 Bas*c research, by of saence 

ftscaTyears 1971-81 
0126 App«ed research, by field of SCK 

ence fiscal years 1971-81 
C-t^7 Research arxl devetopmem, by geo ^ 

gtapNc dr^^sKxi and State ftsca} 

years 1970-79 
C-128 R&O plant, by geographic dvistoo 

^ Slate fiscal years 1970-79 




notes 



Estimates tor 1981 are based on ihe 
Budgef 0/ the United States Govern- 
ment. Fiscal Year 1981 and on Fiscal 
c Year. 1981 Budget Revisibns, as sub- 
mitted to Congress by the adminis- 
tration, and do not reflect subsequent 
appropriations and apportionment 
actions 

• Details may not add to totals because 
of rounding 

• Asterisks appearing in lieu of figures 
indicate that the amounts are less 
than $50,000 or less than .05 percent 

• The abbreviation "FFRDC's'* appear- 
ing In statistical tables refers to fed 
erally funded research and develop- 
ment centers* 

• In tables showing extramural per* 
formers, obligations of the Depart- 
ment of Agriculture to agricultural 
experiment stations are Included 
within obligations to universities and 
colleges. 

• Detense Agencies wiihm iKe Depart- 
ment ot Defense include the Defense 

Advanced Research Projects Agency, 
#• 
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the Defense Nuclear Agenc>t the De 
fense Communications Agenc>i the 
Defense Mapping Agency, the iJe- 
fense Logistics Agency, the Uni- 
formed Services University of the 
Health Sciences, and technical sup 
, port. Joint Chiefs of Staff ' * 

# R&D data reported by the National 
Aeronautics and^Space Admin(stra 
tion are Jn terms of budget plan 
jrather than obligations 

# The Department of Health and Hu- 
man Services and the Department of 
Edqcation replace the former De- 
partment of Healiht Education* and 
Welfare. - > 

# Within the Department of the Inte- 
rior, the Water and Pov^rer Resources 
Service replaces the former Bureau 
of Reclamation ^ 

# Within the Department of Justice, the 
Federal Prison System replaces the 
furmei Bureau ot Prlsoris and Ihe 
Office of Justice Assistance. Re 
search, and Statistics replaces the 
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former Law Enforcement Assistf 
Administration / 

# The Intemdtionai Development 
operation Agency, a new agency, 

. eludes the Agency for Intepiatic 
Development, formerly under 
Department of State. 

# The Federal Emergency Maa 
ment Agency encompasses the I 
Fire Administration, formerly ur 
the Department of Conmetce, 
the Defense Civil Preparedr 
Agency, formerly under the Dep 
ment of Defense 

# The appendix tables (Volume X) 
providing dala on R&D totals 
1971 through 1978 are i>ot con 
rable with totals for those yean 
appendix tables issued to acc 
pany earlier Federal Funds repc 
Agencies have made some revisl 
in prior year data 

NOTE* For trend comparlsonir uia c 
these tablet, appendix C, for Voh 
XXDC. Do not use earlier tablet. 



TA9LE C-l. 



FISCAL TM«$ I97t,' I 



{HIUICNS OF C<3LLMS) 



ITCH 



TQTK 0U7LATS FM ftCSCAtCN. 0EVELO^HCHT« AHO t(D PLANf 

ltC(€AtCH IhO OEVCLOFHEHT 

tCO nANT i\ 



TOTAL 0ILIC4TI0NS FOt tCSCAtCN« OCVCLOFffCNT . AND t(0 nANT 



t€S€AtCN APfO OCVCLOFMEtn 



^tFOtMltSt ) 

FEOEtAL INTtANVRAl 1/ 

|N0UST«1AL FItNS * 

/FtOCS AOHINI^TEtElD ir iNQUSTftlAL FItNS 

UNlVEtSITlES ANO CXLECCS 

FFtOCS AONINlSTEtEO ir UNIVERSITIES ANO COLLEGES 

OTHEK NCMMO^tT INSTITUTIONS 

FFftpCS AONlNISTEftEO tT NQMftOFIT INSTITUTIONS ... 

STATE AND LOCAL CDVEtNMENTS ^ 

FOftElCN 



tESfAtCH >• ^ S. 



^EtFOtH€tSl ^ 

FEOEttj. INTtAMUftAC 1/ 

INQUSTttAL FItNS 

FFtOCS AONlNlSTEtEO IT INQOSTtlAL F|tNS 
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